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ABSTRACT 


TGs eV tae Coc DeLonupine to sdxteen generar: of 
aeen1ce cml Obamind Loregand sone species,ot radiolarian 
(Dictyomitra) are figured and described from the mid-Creta- 
Peo sen OwemeNeoegas tL nep lites, Zone ob the Fort Sts John Group 
Sim tnemMobemlvatake “areaqr ot Mortheastern British Columbia, 
Canada. The benthonic foraminiferal assemblage contains 
batiysiphone (la species), Saccammina (5), Ammodiscus (2)’, 
ClomosparamGl)e, Lrochanminoides (1), Reophax (2), Miliammina 


(4), Psamminopelta (1), Haplophragmoides (5), Ammobaculites 


(3) Pea hesxctal lama (56 )G lrochammina 4), Verneuilanay CL), 
VemmetignolacenG? i, uetumtaxian (lje and Gaudryina (1). 
Correlative elements indicate a relationship with the 
boreal faunas of the Grandstand and Topagoruk Formations of 
the Alaskan coast and with forms from the Graneros and Mowry 
Formations of the western interior United States. The accomp- 
anying ammonite, NeOgastcoplates@iadsi., Indicates <a late 
Aipiaiweace rom tiescanpled strata. Local forms such as Hap 
Wop teegmoudes postis have ibeen retained from middle Albian 


gidmoOlLneneLoOrms, such as Ammobaculites pacalis continued jon Go 


Capliest Turonian suggesting a continuity of the endemic 
fauna from Lower Cretaceous to Upper Cretaceous. The fauna 
hes been recognized in part from the Sikanni sands ofethe 
iypesarea on the Sikanni~Chiet Raver = ot nontheastern (British 
Columbia and from the type Shaftesbury Formation near Judah, 


Alberta. 
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The sediments were deposited in the shallow,slightly 
freshened margins of the euxinic Mowry sea near the base of 


the upper, aerated layer, near the northeastern pinchout 


margin of the Goodrich Sandstone Formation. 
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Family Ammodiscidae Re tase ml OG2se 


Genus Ammodiscus Reuss, 1862... 
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Family Hormosinidae Haeckel, 1894. 
Geniuses Reophax Monttonrt, =b603. .. 
Familyekgehnakinidae Cushman, 1933. 


oeoceee ee eo © © © © © © © 


eo *) 66, 0 © © © 8 a2 2 © © @ © © 


©: 6: 8 2) 30) \e 8) © le. @& e@ -@ 0) ‘@ «© 2 


oe 0) (0 6. 6) © ‘0 ‘8 0 (6 © © 0 @ «6 


oeee ee ee © Be © ee we ew 


0 © € © © ©. © © © © © © © © ¢€ 


Oe C4 © 6 © © 0 © -« © © © « © 


Genus Milivammina Heron-Alilen and Eariand 


Family Lituolidae de Bilainville, 


Genus Trochamminoides Cushman, 


Genus Haplophragmoides Cushman, 


Genus Ammobaculites Cushman, 


Family Trochamminidae Schwager, 
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Family Ataxophragmiidae Schwager, 


Genus Verneul lina dlOrbiveny, 


Genus Verneuilinoides Loeblich and Tappan, 
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CHAPTER ONE --— INTRODUCTLON 


River no eet 

Ri wom estomdcesct pes! the microilauna of the lower Neo- 
Se SO Pp secs On ewOtmrne Cretaceous (Fortot. Jonn Group of 
GiemMobetlvweLakesarea Or northeastern British Columbia, 
Although the ammonites have been known for many years, the 
ADDO Geni yapoLSOnOuUS. Nature of the bottom of this: ancient 
land-locked sea prevented a benthonic fauna from developing. 
Therefore only: the nektonic elements were known. The sandy 
margins, as represented by formations such as the Goodrich 
Andmotkaniin scacry a benthnonie molluscan fauna but because 
Ct Gvemeo mS emerasticenature, Of the tontaining rock ithermicro- 
EAMVemiomcecovercawitneditticulty. The writer has selected 
BeceCeLonmeieat the pimenouteor the Goodrich Sand where the 
Chieti mclectrcs mermit recovery, o. the béenthonic: Loraminiters 
and at the same time enough of the ammonite fauna to recog- 
fieZzemcilem20naleposition Of the Strata. 

Tieremic a concentration of #i1t and fish cemains with— 
iietwe Cretaceous Colorado Shales in the subsurtace jot 
Wesuernecanadan and the Uniteds States called the Bich Scale 
Marker Bed,which is used to mark the Upper-Lower Cretaceous 
boundary. Inasmuch as there might be an unconformity in 
Commect ron withthe wish, scales (Patterson, 1970, pusc), Lt as 
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fauna sasosenpLa Ses Prone st rata-subtwacent-to-the-markexrbed. 
Tworp we Kish =acale Marker microfaunas, the Haplophragmoides 
gigas fauna and the Miliammina manitobensis fauna are already 
kKmowiet Gommune: lower part of the Colorado Shale but have no 
ammonite control. Ammonites are known from the middle pant 
of the Colorado Shale, mainly neogastroplitids and acantho- 
Coe ile thes post-fish Scale? Marker microtaunas have 
been dealt with previously (Stelck, Wall and Wetter, 1958). 
Tieemichomatnalwsudtie discussed in this thesis ties into the 
Fish Scale Marker Bed and is above the Miliammina manitobensis 
Zone. [t asehopedathat (thismassembp lace wills prove totbe of 
correlative value where similar facies of the Lower Colorado 
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pamp ve Collection 


ice smplecmre re cOnbected by C.R. stelck and 1G,D. 
Wo litarsmanesepmemberme96ceand by the writer in September 
1969 from roadcuts along the highway between Moberly Lake 
and Hudson Hope in northeastern British Columbia. The 
sampled Sing iamoeCWl et nmtee Lowe he Gritser., Goodrich mand 


Uppetiiasiler Formations (See figures 1,2). 


samp le Process 1 i¢ 


About one hundred grams of each sample were washed and 
placed in a labelled sealer jar, which was filled with water. 
These were wet sieved using the mesh Sizes 40), 60,.°305 100, 
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Fiqure 1 Location of Outcrop Samples, Goodrich and Cruiser Formations 


Northeastern British Columbia 
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SotedmOtsa pre Cat Ss eon material. This materaal was, broken 

donnie ~ebOuln oe newaters wath Quaternary, 0". (detergent) 

adaodmendetnen wetwesieved, again., The various. sized. fractions 

were Pienedited@and picked for foraminifers. 
PRedienCvanacmpeeu seated on, the following scale: 

seem Gimconpecimen) crate (2 to, Spspecimens) «common (6 to,14 


specimens) and abundant (15 or more specimens). 
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Godineomort sampléeéssis as, follows: es.,)G3-10-2 
Tiemomret sletten Siscethemeencral collection designation. 
The first number means that the specimen is from out- 
eropenUmper threcys ~The second ficure indicates Loot— 
age above (-) or below (—) the top of the Goodrich 
Sandstone. “the Past) number =tadicates that. the fig 
U™geamey De us shOG@aledmin olidemtwo nou the type cos lect] 
ions. 

Tiyeecollectton sittesware sshowneam tigure 12 All vholo= 

ty pesmand tigured types wee housed in the paleontology 


Coulbectuonse or ethe University of Alberta, Edmonton. 


BRObOmLC BOS TADhY 


iiutheypastypublished plotomicrographs ~of toOnamiautiers 
have not been very clear. The main problem is that the 
specimens prefect too ymuchsiieht.. This gaves aspicture 
which tatoo ubcieht andsthesdeteile ane blottedsoutpor 2 £ 


tie lightuicmreduced, the pictune icetoo, dark .and,againsthe 
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detaitsyasee obscurerve ri hemusual practice dn.examining, foram- 
inifters is to’ wet themiwith water which makes the internal 
departs wisi Velen tnitier nal Widetaileu si ailisio glosti gi nimost 
photomicrographs. 

The following method for mounting the specimens in water 
has been devised in order to eliminate some of these problems. 
A beeswax Ying, with approximately 5 mm. inside diameter and 
twice the height of the specimen, .was-.made on a glass slide 
which had been placed on a warm hotplate. The specimen was 
Piacedsinsthne center Of the wax "xing eand a “drop "of “water added, 
Diese upOGeant CO Insure, cthatethe "top Of the “water “meniseus 
Boe VSMCS Ce mt OD MOT (cimemyWax et inonOr eae Loco y | est ide wa id 


Besubtwihenwic 1s sealed (See Lext figure). 


WATER 
ie ON o/s COVERSLIP 
GLASS SLID BEESWAX 
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To make the slide semi-permanent a cover slip is added. It 
bemscaleds by first, sticking Le down with a very “smal leamount 
Ccecleam nallepolish; theneby: putting (the amvertedi sii deson 
aiwarm hotplate the wax ic vadlowed tio mele and make as perm— 
Agent ponds. When sealinge tie, coverc lip the hotplate must noc 
be too hoteon the heated» water will burst through the melted 


wax. This method of mounting is semi-permanent and slides do 
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not dry out for several months. The specimen is also easily 
recovered for permanent storage. 

The water distributes reflected light evenly over the 
specimen and eliminates the problem of having bright spots 
wWimchmealccmlocsemotedetalilmon thegpnints.—  bightstorsthetphoto=- 
MEChoOgcraphsmiscasuppliedsby two variable intensity Lamps; one 
env eachasideson therspecimen. -A)thivd lighteissused totsupply 
LOWeINEeNS Luymucansmittedelicghtewhichphelpsmto bring -out 
depaibeb yeshorlLeninesthesexposure stimeayelhesbest quality 
photomicrographs are achieved by having the intensity of the 
reflected light lower than is required for optimum viewing 
ED COUCH ELinewmLeroOscOpesawelive Chambers tol gsomegspecimens are 
PLLlecewibhmopadgdueematenialsand wweryjenLbectivesphotomipero— 
erapis Fesultewhen only stransmitted slight Sis jused,. 

All photomicrographs have been taken by an Orthomat 
microscope camera on Adox KB 14 film and printed on Kodak 
Kodabromide F-3 single weight paper. Where drawings have 
been used to supplement detailed interpretations, they were 


addedeapeect ly tosethestunal Sp batesgassembily. 
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CHAPTER TWO -- STRATIGRAPHY 

Dronedvet ton 

The Neogastroplites zone is a mid-Cretaceous biostrati- 
eraphnic unitewit cers tapparentily “geographically restricted 
tor therinrteruonepart of “therNorth American continent. ee 
spans the Lower Cretaceous - Upper Cretaceous boundary but 
because of the endemic nature of the contained fauna, correla- 
tion with the European zonal sequence has been difficult. 
Therefore it has been necessary to integrate a composite 
succession from the Canadian and American local faunas. 

ihe tgenus Neocastropilitesnwas: firstr defined bys McLearn 
GLOSS op a7 vet rom aesipeciimen <codected: bys Seilwynedina1875- from 
Bhemuppemy pantyot the wort Sits JohngShad efiony the mortht side 
of the Peace River between the mouth of Cache Creek and a 
Mitt lew pe Lowssold Onto te John eqadshe lectotype was chasen by 
McLearn from specimens described by Whiteaves (1885, p.239) 
as Buchiceras? cornutum. This species was used as genus 
type for Neogastroplites.:~ McLearn, (1933, p.24) proposed a 
Meweepecias, | ceclwynd, fom aotorm in) which the» tubernculattion 
was reduced and the ribs closer together when compared to 
Newcormucus. ihe relative. ctratigraphic, position of @ihnese 
two species, however, was not known. 

A zonal succession based on American collections of 
Neogastroplites from the Mowry Shale of the western interior 


of the United States was proposed in 1960. Reeside and 
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9 
Cobban (1960) used a Neogastroplites sequence of the following 


fiverspectes in, descending order: 
Neogastroplites maclearni 
Neogastroplites americanus 


Neogastroplites muelleri 


Neoegastmop lites, cornutwus 


Neogastroplites haasi 


Warren and Stelck in 1958 had already recognized a later 
sequence “of teogastiroplitids with such iorms «as Beattonoceras, 


Lremmrcocecase and Ncogas tHnop lit éesiiseptimus hut htheseagwere not 


nocorded fron stuirc. Montana = Wyomim eis eotmonsiinguhe fmonograph 
Ome comes ehoOprsntes Dy. tReec mae wand Cobban (i960) 9 LAnegintve= 
gration of the combined Canadian and American successions 
Sec tlom tt Care iiican| Co sLOU OWdie Steq uence mol Reng aegneogasuros 
Dotan smineTroreieds tern ebrnutisheGolbumbia (Warren and Stelick, 
Eo GW eee Ole. 

Beattonoceras beattonense 


LEOMLECOCERAS Deinginiy 


Neogastroplites septimus 

Neogastroplites maclearni 

Neogastroplites americanus 

Neogastropl tesmuue lew 

Neocgeactrop.i Cec mconnutus (Seem leon tice) 


Weogastroplites haasi (See pl.o, fig.) 


The foraminifers described in this thesis are recovered from 


the Necsastroplites muelléeri,  N- cornutus and N. haasi zones’, 


collectively termed the lower Neogastroplites zone, from the 
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POLERO EU OINNGhOUD Of Moberlyilake area of northeastern 


BieaealSin (Ge Ihiuym|) ale. ¢ 


Loicatron, of soamp les 


Ttemsectiongsampled for this thesis (See ficurell) is 
locatedwabout iftyoemiles west of the type section of both the 
Renn twn OMDmGEOUDToONGROLOEne orioinal collecting, locality 
Cee cocci oe mb eCmENIpe SCCLIONS isa luOWwevetL., audeeper water 
facies; although it has yielded many ammonites, very few foram- 
inifers have been recovered. Therefore the thesis suite is 
actually the most extensive suite of foraminifers closest to 
Eiemuvyipem=scectulolumOLaN ss COLNULUSHes i mathen Moberly Lake aves 
N. haasi occurs below the Goodrich Sandstone and elements of 
thes NescOrnutusuiauna cecur within the Goodrich Sandstone 
woneuesot the Fort St. John Shales. 

Dvemeood VchmtOn eg UeCmd smeamhid nepal choutemaroin. Ofte ms) 00 
feet thick type. Goodrich, Formation which lies; eighteen miles 
Popthe south. Live pinchout wemnant correlates with the upper- 
iocCmerandsmOnmmeeilem type Goodrich. olnethe typensection the 
Goodrich consists of nine marine sandstone members lying above 
themiasler Shale Formation, and) below the Cruiser Shale Form 


apuCniewiLonmareu both party olmthe Forte ot. Jonne Croup. 


Lies hort St.eJohn Group 


Thesname Fort St. John wassoriginally used by Dawson 
(1881) for the “Lower dark shales" as described by Selwyn 


CUS//)meOLethe Peace and Pine River valleys. The upper 
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limit was placed at the base of the "Lower sandstones and 
shales", that is the base of the Dunvegan Formation, while 
the lower limit is the top of the Gates Sandstone Formation 
(McLearn and Kindle, 1950, p.73). McConnell (1893) examined 
a continuation of these shales on the Peace River below 
SNOkymRiver-s ie detined the, Fort St. John: Formation as these 
shales lying under the Dunvegan Formation and on the Peace 
River Formation’. The Fort St. John Formation was’ changed to 
St. Jonni formationsand extended by MeLearn (1918, p.1/) who 


Sia eads 


"The St.-Jehn=formation, as here interpreted, embraces 
all the strata lying between the Bull Head Mountain below 
and Dunvegan sandstones above. It consists of two thick 


shale members separated by a thin sandstone member." 


MeLearn tGl0a 2 however , reverted’ to’ usine Fort St. John 
Formation and ebds ride it to include shale beds only between 
the Gates Formation and the Dunvegan Formation. 

From work in the Mount Hulcross-Commotion Creek area of 
nontheasetrn Britishy Columbia Wickenden’ and Shaw €19437"%p. 3) 


stated: 


tmethis area ...:there are five distinct. formations, 
chiefly of marine origin, between the Bullhead and Dunvegan. 
Raphemithanwatbenpt, to, COrretatLewany Of alleyor these warn 
Enenot. J Olmert OEmaAtLon asepreviLously defined, 1 seems 

ea eab le to redefine: the term as a group name to include all 


these predominantly marine strata." 
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12 
Wickoncaenmands onawe included the, followins fommations in 
descent cmordciwdn tChestort ots, Johns Groups, GrniLisen, 
Goodrich, Hasler, Gommott ong ands Moosebar. <A partial strati- 
grape eee Pore Wort casiberny B rdith sig Co humbaa has been 
Citi nedmbvectotmt, (49684 pie 3_ 2.9.6 Sbi.ewpr Sacand 1s) csummarized 


acu oOo lows: 


Pine R. area Sikanni Chief R. Peace R., Alberta 
Dunvegan Fm. Dunvegan am. er ee Iehigol. 

: Cruiser Fm. : Sully Fm. 
Fort Goodrich Fm. Sikanni I'm. Shaftesbury Im. 
st. Hasler Fm. 
John a mmnetion Fm. Buckinghorse I'm. Peace River Fm. 
Group Moosebar Fm. Spirit River Fm. 
Bullhead |Gething Fm.‘ Gething Fm. Gething Fm. 
Group Cadomin Fm. 


Tr this’ thesis the microfauna have been “collected “from 
the Lower Cruiser, Goodrich and Upper Hasler Formations. 

The Hasler Formation was first defined by Wickenden and 
Shaw GD D.0) as the shale beds overlying the Commotion 
Formation. iMey . nOweVer, sc Ha sNOL specity “ast ype Se CCL Ol. 
To coebect this Stott (L968b, p.o9) desienated the type 
sectlon as that occurring in a small stream flowing west— 
ward from Dokie Ridge into a tributary of Moberly River." In 
the type section the Hasler Formation is composed of two litho- 
Cx eee nes basal one 1SsepDredominantly siltstone with neers 
Wedded shele while the, uppereone eis arubbly shale.) “The Hasler 


Rovnmatiomeree son the Commotion Formation and in “the type 
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Sect One Oca cics. 1 smamarkedwby a layer of: pebblestin aj shaly 
Ve tit ewe em pDe Le cOnbactcowlth the wGoodrich Formation is 
gradational from shale to sandstone. 

Nomeoscsitsehave been found in the type. section of the 
Hasler Formation. Near the Peace River canyon, however, the 
Gastroplites fauna has been obtained from the lower beds of 
thesexpanded Hasler Formation (Stott, 1968b, p.93). &t the 
type, Locality of the Goodrich Formation the, Hasler contains 
aethin conglomerate stringér, above which; the shale carries 
Miliammina manitobensis Wickenden. 

Wiekendenmand= shaw )(19435 %>.7) defined the Goodrich 
Formation as those sandstones lying between the Hasler and 
Cuurscmeaohavessa «Lhe type section occurs ons the Lirest. eastern 
tributary of Bowlder Creek on the upper Pine River. All the 
PermatLonmdaoesmnot  OuLGrop here, so SLOLCE. (1908b, p.94) 
proposed a standard section be established at Dokie Ridge. 
The Goodrich Formation in type section eonsists of a series 
of nine sandstone units with interbedded shale. The contact 
Wiehe ehesundenplyineg Haster Formation is ¢radational but is 
drawn at the base of the lowest massive sandstone. The 
upper contact of the Goodrich with the Cruiser E@rmation is 
ADcUpUML Me therEYpeesection Dub ts gradational in other 
localities. 

Stott (1968b, p.98) reports the following fauna from 
the Goodrich Formation: 

Bryozoan, genus and species indet. 
Anomia sp. indet. 
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Modiolus IOBrmachidontes) ex. cat. M. fulpensis 
Stevenson 
Modiolus sp. 


Osirea spraeendet,, 


Pholadomya? sp. indet. 
Pio stied omiival ena hiwa.su: (McLearn) var. goodrichensis 
(McLearn) 
POceed on lawmcits P tiirahwiisit SGMc beam) eva te 
goodrichensis (McLearn) 
Piverwa $COxytoma) cf. P. camselli McLearn 
PtewvaCOxytona) ech. PP espinanta*Mehearn 
Leteiia) sop werndet., 
Peoeeblipiutosch.s?. han lie (Melearn) 
Gastropod, genus ane species indet. 
Other species which were reported by McLearn and Kindle 
GIOs50+e a o2)errom the Goodrich Formation .are: 
Pleuromya kissoumi 
TanerediagstelekeL 
Pleuromya wickendeni 


Goucina 7 coodrichensis 


Warnenvandsstelck, (1969, p.539) reported Neogastroplites 
Waasivin pthe, Goodrich Sandstone 350 ,feet above the jbase@in 
Ghe wtypeearea, ~Just above. the Collecting horizons sor 
Posidonia goodrichensis. Neogastroplites cornutus was 
feperted Grom tne top Of LMesCoodrich equivalent on the lower 
Bane River. 

The name "Cruiser" was first used by Wickenden and Shaw 


(1943, p.8) for the dark grey shale and sandstone which over- 
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lies the Goodrich Formation and underlies the Dunvegan 
Rociat tom eeetott (eG 8b. padlQ0) proposed absection)on atsmall 
Dri pucany One te;south? side: ot, ther Pine Rivers approximately 
one, mite, east,iof Young, Creek,.as the. type: section. ,The lower 
boundany, of sthe. Cruiser Shaile,ini’some. areaswis*’distinct where 
shale turns to sandstone,but is gradational in others. The 
upper boundary is usually gradational where Dunvegan Sandstone 
rests on Cruiser Shale. The FisheScale Marker Bed occurs 
Titi MeL Cmte r er ormatlonland 1s used. tO divide 1G inte 
lower and upper parts. 

Warren and Steick (1969, p.535) reported. the following 


haunas Drom the Lower partes of the Cruiser, Formation: 


"Pa sinete nodurve U.a. L104 collected from the basal 30 
feet of the Cruiser just above the Goodrich equivalent near 
Qhimlo cto teml one be On (Lie by pe Locality OL N. COrnUutus ) 
ineiudedsNss COmNUCUS COTNULUS var. A. var. By “var."D, and 
vVar.p-r along with Posidon&ia nahwisi and marine reptile bones. 
Another nodule from the same interval included var. F.. A 
EOpOtypS CUNAN 40625)" (See P1569 figs1) *"mest closely 
resemblane the lectotype of N. cornutus included in Var. E 
by Reeside and Cobban has been collected by Stelck from 108 
fecetebe lowntheetishtscale marker beds wise. within tthe basal 


20-ftxrof thesshales overlying the Goodrich equivalent.” 


Neogastroplites americanus has been reported from 100 feet 


above the top of the Goodrich Sandstone by Warren and Stelck 


(1969, p.539). 
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To the south and to the east the Goodrich Sandstone 
Sracece iio ranean (Stott; 1960," 1614s “196 lb. *1968b) °° FAt 
this point the Hasler Formation becomes inseparable from the 
OVetlyrteesesaba,and equivalent beds™of “the Hasler, Goodrich 
Bde CrUrScererormattons are included in=the Shaftesbury 
Formation. 

McUVeartmeand henderson (1944, p.3) proposed the name 
PonettesbulymmlOiethemdarkemarine: shales lying between the 
Peace Riverwand Dunvegan Formations in the eastern part of 
Bhey ecace sNovecta Ci istrict. [hese shales were previously called 
CVvemeO Gta) Gan nntemtormatien (Mebearn 19185) 1932). The type 
aLea vOut Ncm@uiLaamespuryeontale was) described as beine alone 
the Peace River valley between Dunvegan and the town of Peace 
Riverwin "Alberta: 

No molluscan fossils have been found in the type section 
Oi eine Shaftesbury. McLearn and Henderson (1944, p.3) 
reported a fragmentary specimen from the upper part of these 
shales in the Lone Mountain-Story Lake area of British 
Columbia which "may belong to the species Neogastroplites 
COLUUCUS ( Wimeteaveas).o. Ft the Two Lakes area of Alberta 
Greiner (1955, p.4) ‘also wreported a “specimen of Neogas tUro- 
Dilces melnoOLretet iss on |CLIS2 5p. 30) mepotted Neog as umgomy ues 
Maclearni fom the Stattesburyeshales of the Cache Creek 


area while Irish (1955) reported Neogastroplites americanus 


from the same shales in the Adams Lookout area, Stelick “19627 


p.10) reported Néogastroplites americanus and Neogastroplites 


ees ES pe maclearni from “the fish-scale sands of the Shaftes- 


bury Formation." 
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From Mime Demccciaon Or the St.John Shale, as described 
by VeaewsonsG@lool)-astelck, Wall and Wetter (1958, pp.20,21) 
Gepovve@eetemnollowineg extensive suite of megafauna and 
nicrofaunawymom theyequivalents of the upper Cruiser Shale: 

Between 960,and,300) feet above the base of the Fish 

Scale Marker Bed: 

a. Megafauna 
Hemubonmocerasa be@attonense Warren and) Stelck 
b. Microfauna 
Haplophragmoides sp. 
Mas laisammiavas sipt. F cA 
Militia Lay Spey BY 
Between 300 and 160 feet above the base of the Fish 
Scale Marker Bed: 
a. Megafauna 
Irevicoceras bahani Warren and Stelck 
Beattonoceras ontkoi Warren and Stelck 
Neogastrop lites septimus: Warren and Stelck 
Metasigaloceras? 
forbesd Cenras &s pr.aeA 
Inoceramus irenensis Warren and Stelck 
Dee Lerot aura 
Gaudin ascii (G. shectori Nauss 
Hp poGr ep lives ts/p) ea 
Trochammina'sp. 

From the base rot Stheltfich Scale Marker “Bedi*to 160 ‘feet 

above the base: 


a. Megafauna 
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Neogastroplites sp. 


Acompsoceras? sp. 


Hee aeeto fa ina 


Ammobaculites sp. 


Haplophragmoides sp. A 

Haplophragmoides sp. B 

Miliammina sp. A 

Miliammina sp. B 

Reophax sp. 

Microforaminifer "Gumbelina" ( = Heterohelix ) 
Mienororaminiter iGlobigerina:' 


Srixe Hct G9)5 0). apii20)) tli ste sdnwextensivetsuiterot sforan= 


inifers from the Neogastroplites zone. 


Paleogeography 


Epicontinental seaways prevailed during the Early 
Cretaceous epoch in western Canada and the central United 
States. In western Canada and the western interior of the 

United States the rocks are part of a long, wide belt which 
Lda beste oe BLome che Arctic srecioneto eastern Mexicon Cobban and 
Reeside (1952), Stelck (1958), Reeside and Cobban (1960), 
Wult (1962) and Rudkin C1964)" ¢ive accounts of the patvterneor 
seaways and deposition. 

Wulf (1962, p.1412) shows the maximum extent of the 
Colorado-Mowry sea. Wulf suggests it extended as far south 
as northern Utah and Colorado. Laterally it extended from 
eastern North and South Dakota to eastern Idaho and western 


Montana. lrecanaau Lt) stretched’ trom western Manitoba to 
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UGS) 

Men letimn veGoan in the south to northeastern British Columbia, 
southern Yukon and western Northwest Le cubeortesast tat nem ortil. 
The seaway was probably separated from the boreal sea most of 
Enemtimemacmtnes Neorpastroplites fauna is endemic. In north— 
eastern British Columbia the seaway was influenced by the 
eae Raver = nocine (See Appendix B) as beth ‘the Goodrich and 
Sotkanui sands pinch-out as the nosing is approached (Warren 
en Gao tele ke 9. 69))<, 

i Pee oe felt ethat ther Colorado-Mowry sea didenot 
Correct ewerieenesGuli Coast. Eicher (1965, ip.ss/5), however 


stated ° 


“Calcareous planktonic specimens irom hétuppersiportion 
Cmeeveomuncdectyane Mowry ola lemindlecate that the boreal and 


Gulf Coastal seas actually connected in latest Mowry time." 


Pietolcuweondm: aleontolosy oF the Moberly Lake Section 


LivemGruiiLcen —hormation un ithe sampledssectiLon consists 
Cimeowaleome lhe Goodrich Sandstone pinchout is made up of two 
sandstone units, herein called the lower and upper sandstone 
Units respectively, separated by a small shale interval. 
Sebelck (personal communication) reports finding Posidonia 
Hawistieuanwied.s Neosastroplitess sp..inder. and star fish 
tian lsowinethien, Goodrich, hormatd onlat, this) site... The under 
lyinetHaslex Shale Formation, has;several ~aronstone module 
bess fironmmoner ofa whiichs theswniter has sollectedsNeogastro— 
plites haasi. (Sieg paleo wel LU SShee ea iene GS godule beds 


oie ase ele LD Ome Gets bes ownrthes base, ofpsthe, Lower sandstone unit. 
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Depositional Environment 


ive tauna, of the Hasler, Cruiser and Shaftesbury Shales 
indicates these formations were deposited in a marine 
environment.) such genera as Gastroplites, Neogastroplites 
and Inoceramus testify to the marine nature of the sediments. 
In the thesis section, Neogastroplites haasi was recovered from 
the upper Hasler Formation while Warren and Stelck (1969) 
reported Neogastroplites from both the Goodrich and Cruiser 
Formations. The endemic nature of Neogastroplites suggests 
that the Colorado-Mowry sea was almost completely landlocked 
and may have been isolated from the major oceans of the 
world at times. It appears the seaway Waoeoned tonther Gulls 
COAsteinwlacrest Albian time’ (CHicher, 1965). 

The Goodrich Sandstone is marine and probably 
hepaesentsmaanearshore deposit (Stott, 1968b, p.113). Krom 
aetliiverness Om L520 Leet at the standard section on Dokie 
Ridge, the Goodrich Formation thins to the northeast where the 
lower sandstone units pinch out before the upper ones, as the 
Peace River nosing is approached. A similar situation exists 
fOr thevotkanni sandstones to the north of the Peace River 
DOSwiemECWwe VLetieaind Ste lCkyeeho GO mp3 Oo). 

The foraminifers collected from the lower Neogastroplites 
zone are exclusively benthonic arenaceous. The absence of 
DOth benthonrce and planktonic calcareous LOraminiters suggests 
Eleatwlueswatlenmehad less ethansnarmal salinity 2. lie wpresence 
of such forms as Saccammina, Trochammina and Ammobaculites 
iiplyechallowemanrdne- conditions. The assemblage from the 


Goodrich Sandstone is more’ coarsely arenaceous than that 
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Peomechestestertand Cruiser *Shales which is*in keeping with 
Cve meanvesmOr lithology. 


Seelchyeatl andeWetter C1958, o,24)8believe that: 


"The reales ton OLE Lon sca less 2. Cite cine Lop Gor sthe 
Mopietmbymuaccmocctl On) ini this area (Fort St. John) implies 
Bbemcevelopment ol wany euxinic condition within the anland sea 
--- The cessation of the expansion of the sea was marked by 
Eremecondeniecdmpioclasttc accumulation... thertish-scale sand 


marker bed. 


Previous Correlations 

McLearn (1944, p.3; 1945, p.7) reported the Neogastro- 
Pivcesmuaiiasi fom tivehupper part ofethe Shattesbury Formation 
on the Peace River below Hudson Hope. The earliest recorded 
Neogastropliées is LEom theslbhitdesikannieo and ofsthentype 
sectionmdandeisereterred tosas N.-haasiw(@Warren .andsStelck, 
EV69 5 pals ojeee Nea ghadasiehasealscoabeen creportedyizom 350 Leet 
2DOVembElmembase OCLeatie }COoduLCcheyhornat Lony(Warcensendsestelick, 
UIGO) wm Ingthe western interior of sethe,United States Reeside 
Aro eoobbdnmG@ll60.eps2,)eceportenl. haasiwitomethewupperapans 
GiytiewlLhermopolisgshale. 

Neopastroplites cornutus has been reported by Wauven and 


StekotmGl 960 sep so3)) gErOnpthos sol sowune es locacuonus: 


Ames oa) a and become arrom tne top ol, thesGoodrich 
Formation equiva lent, on tie: Lower Pane River, Iwpy Si, R.205 
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22 
base of the Sully Formation. U.A. 40869 (var.E) comes from 
the Halfway River just below Cameron River from the topmost 
(Fourth) Sikanni sandstone member. A single nodule U.A.1104 
com ecced@iuompthe basai@30Pfttsof the Cruiser just above 
Piemcoctblchwequivalent mear old Fort St. John, B:C. (the type 


1ocalrtyeoceNwpcormdtus) sine luded sn. Cornuuis PEO CROCUS Var, As 


VaGrboevarwDewand var.f-Fvalone with Posidonia nahwis i *and 
Mantes repEMtembones. "Another nodule "from the “same interval 
micludedhy.aaal a wAsLOpotypes@CUTA. 640825) most -ellosely 
BoSemyltremonhemtectotcype OLUNecormutus @included in ’van. & by 
Reconde sandmCapban thas wbeen “collected by Stel ckB@irom "108 'tt: 
DoaroOvweC i emmureirescale marker) bed, Je. within the basal 20Ostt. 


of the shales overlying the Goodrich equivalent." 


Recomccmandmcobiban C1960 5 sp 27) erepottedan . Gornutus sf Gomethe 
base of the Mowry Shale and from the middle of the Aspen Shale. 

iiemmooumanortherly occurrence or Neosastrop lites as that 
Cis ipenlicllemewitchawas found on the Petitot River 4007 to 
500 feet below the Nelson Conglomerate (Warren and os telck; 
LO meio oO Lucey alsiojsreported it trom the middle party ot 
tiemotaless between the top Jot the. Goodrich, equivalent vand the 
hicsheocales Marker Bed -(p.537)... ln the United States: Reeside 
and Cobban collected N. muelleri, from) 40 Leet. above tie GN: 
cornutus assemblage in the Colorado Shale. 

Equnottheastermm Sriot en Columb as Wa Gren wandas Le Lok GLo our 
Pe ooo) co lLleceed Neale tucantcumronelUU CT eeteabove Une Cop lot 
PiemcCocdmuchmoandcet one jOnatbeaPane River and algo from 6) Leet 


belowecnheshieh Scale Marker Bed at Taylor Crossing on the 
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PeaCemvive Gail Che ewestern interior of the United States 
Reesidesand )Ccopban (1900, p.2/7) show N. americanus occurring 
dtecnesGop,ofrstne Aspen Shale, the middle of the Mowry Shale 
and the lower part of the Colorado Shale 120 feet above N. 
Mice 1. 

Neogastroplites maclearni has been reported from 70 feet 
apoves tie basewot the AlbertayShale inéthe Cadomin area of 
aed Cit OnetiOcsibetnssan) G@lL952,) p30) collected 
Nw macleamiugrrom 21/~treet)above the base of the Alberta Shale 
in the Cache Creek area. In Montana Reeside and Cobban (1960) 
showed N. maclearni from the topmost beds of the Mowry Shale 
US em iigs 1 reu.3)) a. 

Wickenden (1945, p.22) reported Miliammina manitobensis 
PHOMEOWCChOpSmOtthe upper Ashville Formation. Ln? comparison 
there is a conglomerate below both the type Sikanni and 
Goodrich Sandstones above which M. manitobensis occurs (Stelck, 
1950). This zone is however below the section sampled by the 


Wite benGeecumtagure: 3). 


Age 

Dhewlowei Neogastroplites fauna occurs above tiie 
GCastroplites sauna but there ds ¥a considerable non=fossaiifter— 
Oussintervalsbetween these two faunasyin western Ganadaye, in 
Eneland, fowever, Gast roplites ais found in) the @topeot jtue 
Middle Albian substage of the Gault Formation. The upper 
Neogastroplites fauna occurs below the Acanthoceras fauna 
and the latter occurs in the Cenomanian stage in England. 


Diene come wthe Neogastroplites zone has to lie between the 
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/ 
| 
| Little Rocky 
|West Flank Mountains 
Nebraska | of Black Montana Idaho Gulf Coast 
| Hills ,Wyo. 
Collier and 
Reeside , 1944|Cathcart , 1922 
Cobban and | Modified by | Modified by | Cobban and | Cobban and 
Reeside , 1952 Eicher , 1965] Eicher , 1965|Reeside , 1952|Reeside , 1952 
5 (ara fe 
Belle Fourche| Warm Creek 
Shale Shale Frontier 
(part) (part) Formation 
Graneros 
Shale 
Mowry 
Shale 
Mowry Aspen Washita 
Shale Shale Group 
—<$—$___— w | 
= 
= 
| wi 
“ 
wi 
Sas 
| 2) 
ZA 
< 
= 
Ke) 
Uv 
Newcastle | || Newcastle 
Sandstone Sandstone 
| Thermopolis | 
Shale 
| Bear River 
Skull Skull : 
Formation 
Creek Creek 
Shale Shale 
| 
‘4 
Fall River Fall River a a 
Sandstone Sandstone 3 3 
Pe) 
) 
Hy 
ira 
? ? 2 (a a | 
Beckwith 
Formation Trinity 
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Middle Albian and the Middle Cenomanian. The Albian- 
Cenomanian boundary has been placed by Warren and Stelck 
CLIO IASp wo So yewilenineihesttsnescales=bearing beds above the 
Fish@ocale Marker Bed within the Neogsastroplites zone.’ This 
would piace theSlowerspart fof the Neogastroplites zone within 
the Upper Albian substage. Folinsbee, Baadsgaard and Cumming 
(£96338p+75) *datedtvolcaniclash (beds*from’the (Mowry Shale of 
Wyoming and Montana and gave a date of 94 my. (million years) 
foreNeenwacleannmee6umy. eloreaN seamericanus sands93umy.efor 
NeeCOnNURUS: @melnms bhaGiterapires beunsethasmputs whealpper- 
Lower Cretaceous boundary at slightly younger than 94 my. and 
the base of the Fish Scale Marker Bed at about 95 my. (Warren 
agamocelickwe LOGO Mp. SoO4)aeelhen suites @dealti@wiltheinethiis 
Ehesisewoulau™range singacesirommeabouuso/eamy. to slightlysolder 


thanv9eeny. “before present* 
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CHAPTER THREE --— COMPARISONS, PALEOECOLOGY and CONCLUSIONS 


Comparisons with Microfaunal Assemblages in Canada 


The loweryNeogastroplites\zone has/the following foram- 
inifers in common with the Shaftesbury Formation (pre-Fish 
Scale Marker Bed). Nielson (1950) reported Saccammina 
alexanderi,ePsamminopelta bowsherd, TandsVenneuilinoides 
BesplextsmeRromethetlowéreshaktesburys wSitelck? Walleand 
wetter (1953) fueported SAccamminavsp. Gyiromithe jupper Shattes— 
burpyerosmation ss =From ‘the stype Sikanni sFormation Stelck (1950) 
reported Saccammina alexanderi and from above the fourth 
sand Trochammina wickendeni. Haplophragmoides postis was 
recovered from 205 feet above the Gates Formation in the St. 
Jonnmovales@S telekfer. alejlo56) eandgietpostisesubsp a Asoccurs 
throughout the lower Neogastroplites zone. Saccammina 
ahexanderit and Saccammina isp. 4G range throughout the Moberly 
Lake section and have been reported from the Upper St. John 
Shale sGStelck ~wh950i; aStelckeet.alaph953)u(Secefieurem4). 

The followimgespectessoccur inebothethe Lowe spNeogas tno-— 
plites zone and the Cenomanian Lower Kaskapau Formation: 
Verneuilina alameda (Stelck,1950); Saccammina alexanderi and 
Ammobaculites pacalis (Stelck and Wakl, 1954): Trochammnina 
wetteri and Vernevilinoides iperplexus (Sitielelk anda Ii, 19:55). 
Textularia gravenori occurs irregularly throughout the 


Moberly Lake section and in the central portion of the Kaskapau 
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Pormationsor Alberta (Stelck and Wall,1955). Haplophragmoides 
hendersonense only occurs in two samples but also has been 
reported by Stelck and Wall (1955) from the mid Kaskapau 
Formation), 

In Saskatchewan Saccammina alexanderi has been reported 


Promecwe so Hiarou Formation (Culias,1967). 


Comparisons, Wi thbeaMkerolauna. Assemblages in Coes United States 


The Cretaceous Grandstand and Topagoruk Formations of 
Alaska have the following species, as reported by Tappan 
CLI S751962) se in common with’ the™ lower Neogas trop! teesmzene: 
Bathbysiphon™brosgei1, Miliammina ischnia; Psamminopelta 
bowsheri and Trochammina umiatensis. (See figure 5) 

The following species reported by Eicher (1965) from 
the Mowry Shalenotietheswestern interior.of the United. States 
are also found in’*the Moberly Lake section: ( Saceammina 
alexanderi, Miliammina ischnia and Psamminopelta bowsheri. 
The overlying Graneros Shale as studied by Eicher (1965) 
contains the following elements in common with the thesis 
section: Saccammina alexanderi, Ammodiscus planus, Miliammina 
tSCUNiase Esanmanope! ta bowsheri,. Drochamminol des sap ni carius, 
Hepwopmragcmotdes, gi lberti, Ho hendersonense,, Textularia 
rioensis, Trochammina rutherfordi mellariolum, Verneuilina 
alameda and Verneuilinoides perplexus. 

In the type Pepper Shale of the Woodbine Group of Texas 
the. following species, as reported by Loeblich (1946), are 
also found in the lower Neogastroplites zone: Ammodiscus 


planus, Trochammina wickendeni and Verneuilinoides perplexus. 
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Percentage of Specimens and Number of Species per Sample 
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Published Ranges of Forms Occurring in Thesis Section 
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Figure 
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Paleoecology 


The assemblage of foraminifers from the lower Neogastro- 
PbiGess Zomceus, entirely sarenaceous.. This dmplies, that. the 
WoGetewacwohatllowsatethis time (Bandy and Arnal,1960,p.1925). 
The fade Gf ycalcareous.species either, planktonic. or benthonic 
SlugeecGsethatathesgwatersghad slightly less.than.normal marine 
epee Bie -G@uaiciie mye )965 fepe889). -~Thisais,also, supported by, 
Wea Gho oibrpe kot) whoeeiel ty theywatertwas.shailJd ow... cool, 
PReOpablyecomewrateturbid andiiperhaps,Jlesssysaldine, than in a 
norma Wenarime Senvironment®durinesslaté Albdany times. I'Normal 
Marine \tsalinity didiprévailethoush! as evidenced, by. the 
Deesenece Onethegremains of@Necogastropsditese 

EnereGoodrich® Sandstone probably marks) abdowerdiing, offtiahe 
sea level with near shoreline conditions in the Moberly Lake 
area. The number of foraminifers per sample is greatly 
reduced during the time of deposition of the sand (See figure 
4, G3-34 ‘to..G3-78).- The specimens recovered from this sandy 
memieervalealso tend to be composed ote sien oly "coarser "said 
Cua lope bits Us. a 200d inde aoe iva ee Cantera recovered 
WeLemiieechrect autochthonous to sthée=sand bottom landamoe 


Diet shies Dy. ClUlG Geils. 


Conclusions 

In the Moberly Lake section only the uppermost part of 
the Goodrich Formation (Cof- type) is represented as Neogastro- 
Dicteswiaastocctrs in théesehale 202 feet below Che) top of 
the remnant Goodrich en ere Ne Daascd hasepreviously peen 


Fepereed frome o50 feet above the base (approx. 250 feet below 
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Enemtop efor gthie Goodrichw(typecarea) (Warren and Stelck,1969) . 
Elements of the N. cornutus assemblage have also been found 
im (the Moberly «Lake section of the. Goodrich Sandstone (Stelck, 
personal communication). N. cornutus has been reported from 
the top of the Goodrich Formation equivalent on the lower 
Pine River (Warren and Stelck,1969). These records suggest 
that the upper Hasler Formation as seen in the Moberly Lake 
Sectron represents faetnuesinterfingeringsof the shale-out of 
the lower Goodrich sands with the upper Hasler Shale. 

The lower Shaftesbury Formation of Alberta is in part 
correlative to the thesis section with the following micro- 
fauna, @Qicitision#t95.0 ein scommnon: Saccammnim ama bexandenis, 
Hsambenope kuasbows ert, Jand )Veuneullinotides perplexus, gihe 
Up pe Gamat te: Ott hemor kann iak ormatdongand ithe ylowerpart sof gthe 
Sully Formation are correlative, with Saccammina alexanderi 
and Trochammina wickendeni in common, with the Moberly Lake 
section. 

imeGhemwesit arn sinterior of fthesUnitedss tates thesuppers 
most Thermopolis Shale and the Mowry Shale (in part) carry 
the lower Neogastroplites fauna, N. haasi and N. cornutus 
@€Reesiidesand’ Gobbanyl960). The following foraminifers reported 
by Eicher (1965) from the Mowry Shale; Saccammina alexanderi, 
Miliammina ischnia and Psamminopelta bowsheri, are common to 
the Moberly Lake section. 

The upper part of the Cenomanian Graneros Shale of the 
western intenioneof the United States wis characterized by the 


Trochammina rutherfordi mellariolum zone (Eicher,1965). He also 
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founds thismzonc sin the upper part of the equivalent Belle 
Pouccnemanales (niches, 1967). Alone with Demiraebertordi. 
mellariolum Eicher reported Ammodiscus pianus and Haplophrag- 
moidessetiberti from that zone. Above the T. rutherfordi 
mellariolum zone, Eicher (1965) proposed the Trochamminoides 
apiicanius  zonule. These four species areaall found in the 
lower Neogastroplites zone of the thesis. TT. apricarius 
occurs throughout the zone and even below T. rutherfordi 
mellariolum. When the ammonites are considered these forms 
aremmuchmedm@ilereins age thans Eicher (1965) suegested. This 
suceests thatethese forms are facies controlled as both the 
lower Neogastroplites zone of the Moberly Lake area and the 
Graneros Shale (Eicher,1965) were deposited in shallow water. 

There, was some marine connection with the Arctic coast 
during Shaftesbury time as the following forms reported by 
Lappane (195 / 71960) are in common with; the Moberly Lake section: 
Bathysiphon brosgei, Miliammina ischnia, Psamminopelta bowsheri 
and Trochammina umiatensis. This could imply that the sea was 
Open to the north at least intermittently during lower 
Neogastroplites time or that these forms could be residual 
from an earlier opening. 

Below the type Sikanni Formation Stelck (1950) reported 
Miliammina manitobensis. This species was originally reported 
from the Lower Ashville Formation of Manitoba by Wickenden 
GlLOoS2) 2 ea eAs = thesGoodrich) hormatdonmilomcorrelatives wach. une 
Sikanni Formation, the Moberly Lake section of the lower Neo- 
Pest uoplitesezone is equivalent» to the upper, part of the Lower 


Ash vimile horma tion. 
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CHAPTER FOUR — FORMAL TAXONOMIC DESCRIPTIONS 


Introduction: For the arrangement of generic and higher 
banked Caxaetinemec Vasscificationv useds bys Loebla cheiand) Tappan 
GLoGt wiswtoliloweds PDetaitsPorltiber colmectins® locality and 
the code designation of samples are given in the Introduction. 
thesintroductiongalsomcontainsj anSexplanatdon of sample 
preparation and photography techniques while the Appendix 
Consists Of ahsummarys lathologicl description. 

Where possible the size range of a given species is 
based On) fifty individualsHhybuteshould “ajsmaller population 
be recovered, it is based on the total number of specimens 
available. An example of the range of diameter is 0.20 
(0.30) 702 408mm. wheres the’ first? andi last) numbers. represent 
the extremes and the bracketed number the average diameter. 

Species represented by letters may represent new species 
but they have not been proposed as new at this time as they 
woulasnoe be valid. )Also_ for somerspecd ess insuttid cient 
numbers were recovered or they were too poorly preserved to 


be proposed as new. 
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Phylum PROTOZOA 
Subphylum SARCODINA Schmarda, 1871 
Class RETICULAREA Lankester, 1885 
Subclass GRANULORETICULOSIA de Saedeleer, 1934 
Order FORAMINIFERIDA Eichwald, 1830 
Suborder TEXTULARIINA Delage and Herouard, 1896 
Superfamily AMMODISCACEA Reuss, 1862 
Family  ASTRORHIZIDAE Brady; +1881 
Subfamily RHIZAMMININAE Rhumbler, 1895 
Genus *BATHYS PPHONs MeeSars*t—l67 2 
BATHYSIPHON BROSGEI Tappan 
Plate 15 figures. 2 


Bathyedphon@broseei TAPPAN;S 19575 USSTONatieeMus: PBulier2a5, 


PeZO2 Mepis ¥.fiesiiss. 


happens L962. US. *GCeolas Suzy. 

BeoGemeaperaZ236—Cyapwli2s,tpiv29feiiesqi=5% AS laecerk 

PVOG,eUnivasKansasaPaleontolosicaiséContrib., Art./, p.39, 

PEeRiBeicrk.: 

DESCRIPTION: Test small, compressed, slightly wrinkled, 
oval in cross section, chamber a single open tube with 
slight constrictions; wall very finely arenaceous, much 
cement; aperture simple, at end of tube. 

DIMENSIONS: Length of specimen 0.53 mn. 

Width of specimen 0.10 mn. 
Rangesofewidths 07109 (0 905) 40 220 mm: 

DiStTRIBULLON. SSR ea sbroseet=hastprevious ly*been “reported 

from throughout the Colville and Nanushuk Groups and the 


underlying Fortress Mountain Formation of Alaska (Tappan, 
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1957). Sliter (1968) reported it in the Rosario Formation 
(Campanian to Early Maestrichtian) of California. 

REMARKS: Bathysiphon vitta is larger and has a smoother 
outer surface than this form. Twenty-eight specimens have 
beensrecovered for study. 


FIGURED SPECIMEN: GS-58-1 


Family SACCAMMINIDAE Brady, 1884 
Subfamily SACCAMMININAE Brady, 1884 
Genus SACCAMMINA M. Sars, 1869 
SACCAMMINA ALEXANDERI (Loeblich and Tappan) 
Plate Do tieures 3,4 
Breteoninags—-148-A ~)STELCK 619.50 -sUnpub lished, )Ph Dx iThesis, 
Stantondbunivea asp. 149 4. p Bad neice al 5: 
Proteonina 16—56—-A 4 -STELCK, 1950, Unpublished Ph.D. Thesis, 
Steantordeliniv tp~ep. L5oA> tp) 22, que a2. 
Brotseoninas hs-—L/0=D_ S TCELCK an! 950 stUnpub.Li shed Ph. Dagbhesds, 
Stepiond aUniuy es ep. 93s ipliads Bieiale2.. 
Broteonina 31-290-A.~ NIELSEN, «-L950,\Unpublished M.Sc. ~Thesis, 
Umivastlberta, p./2, plse2z, fie.22. 
Proteondnavsp. (STELCK set gale) ol956, Res. Coun. Alberta 
Reports NO. /Sfaped sep Lass Eile. S). 
Proteonina 60C 160-165A ‘CAMPBELL, 31956, Unpublished M.Sc. 
Thestsweuudvy. ALbertagwep ho,0 fepl Bhant 1046). 
Proteonina valexanderi, BOEBLICH and ~TAPPAN ,-L950... Univ. 
ihansasuba Leont aeGontrib 4eP rotoz0a « Antad stp 2550p. 
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Proteonina cf. P. alexanderi Loeblich and Tappan. STELCK and 
Wie i OS pees eo Coun. Alberta Re por te N ote Oeeip.b2n pa ese 
Pitas £5, One 

Saccammina alexanderi (Loeblich and Tappanjiag RUCKER. 1960s 
Boe poGyaiua a Nate it. joale, Und vol, Buldetlogs phbosy ple3, 
Gigs 202 —7C REO Ni orl 96 3,4 Aus tie Buream Min.» Resources, 
Geol eon deGeoph yen bill le No. 665. pase Dileil sak OScul On 25 
—— EICHER, 1965, Jour. Paleo.,V6Gki39, No.5, p.891, 
peice Oye tue el ET CHER. 1966... Contrib .s.cCushman. found. 
POA wee srea VO ley 5b tal p20 plea fieoe |, 2. 
Pech POs LoUG. Paleo... VOlL.4) . NOs ae p.lo0 00). ly. 
Prisc eles 

saccammina cf. alexanderi (Loeblich and Tappan). GULIOV, 
LZOoeweoesk. Veparkh. Min. Resources Report No. 105, Ptsl, 
Beron ork. Ly fle. 3. 

DESCRIPTION: Test small, compressed; single bottle- 
shaped chamber with a prominent neck which is much thinner 
than the main part of test; wall composed of medium sized 
sand grains, much cement; aperture obscured, terminal at 
end of neck. 

DIMENSIONS: Length of specimen 0.38 mm. 

Width of specimen 0.20 mm. 
Range of Length 0.25 (0553) )0.409mm. 

DISTRIBUTLON< This species has been reported from the 
Buckinghorse Formation, Sikanni Formation and upper St. John 
Shale of northeastern British Columbia (Stelck,1950)3; the 


basal Kaskapau Formation of Alberta (Stelck and Walt. 1954 je: 
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DerOwmEMerrtsti—scalenzone ‘of the Shaftesbury Formation of 
Alberta (Nielsen,1950)3; the Cretaceous of the Cameron Hi-bis:, 
Nie West Lee (Campbell, 1956) the Joli~ Fou formation of Saskat— 
CHewane Gulaoyv,1960/). the Thermopolis, Skull Creek, Mowry, 
Cariile and Belle Fourche Shales of the western interior 
Univedsatates! (wicher ,1960,° 1965, 1966. 1967); *the type sec-— 
tion of the Kiowa Shale of Kansas (Loeblich and Tappan,1950) 
eidmthemlower Cretaceous Muderong Shale ot Australia (Crespin. 
POS) seine cine Lowe T, Neogastroplites zone the majority of the 
Specimens occur above, the lower sandstone unit. 

REMARKS: Tne neck may begin very gradually or sharply 
and the specimens range from medium to coarsely arenaceous. 
The grains tend to be obscured in some specimens by the 
large amount of cement. 

Probeonina=arrasensis Stelek and Wall ais similar to 
Saccammina eieeren but lacks a detinite neck. Proteonina 
deielwuci wormise( Brady) “Cushman ac identical in shape bute wus 
Veltyacoarsely arenaceous. Cushman (1946, p.15), however, 
SEueomulie ehraince are Very vatltable in size, according to 
Diem vetialewavyaAllaplemror ther const huCctLOnN Of. themtes tam mrm 
“lata 4. 9p.34)\ conducted experiments with modern@acelau 
tinated foraminifers in which he used different materials 
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there are lamina of fine-grained sandstone. It is felt that 
the more coarsely arenaceous forms of Saccammina alexanderi 
are closely associated with these zones. 

A total of 48 specimens was collected for study. 


FIGURED SPECIMEN: G3+73-2 


SACCAMMINA sp. cf. S. LATHRAMI Tappan 
Pletesl wt iourne lm 
2Saccammina lathrami TAPPAN, 1960, Bull. Amer. Assoc. Pet. 

Ceolenevo1.44. No.5,,Pt.1, p.289,,fies.1,2.——TAPPAN, 

EO Cel Se CeOl GC Uny. Prot. Papeete? 0-0. p.l29,0pl.29. 

figs.9-12.——GIVEN, 1969, Unpublished M.Sc. Thesis, Univ. 

Albertans p.060, pl.l,~fig.6. 

DESCRIPTION: Test small, compressed; periphery round; 
single chamber, slightly depressed in center, much cement 
gives the surface a smooth finish; aperture simple, terminal 
tteciecweive Ofe a. shont neck. 

DIMENSIONS: Length of specimen 0.33 mm. 

Width of specimen 0.30 mn. 
Range of length 0.25 (03.33) 0.44 mm. 

DLS ORERUI LON, Saccammina, Lathrami. has previously been 
reported from the Torok, Topogoruk, Grandstand, Ninuluk and 
Seabee Formations of Alaska (Tappan,1957) and the Bearpaw 
Formation of Alberta (Given,1969). In this study seven 
specimens were recorded above the lower sandstone unit and 
three specimens near the bottom of the section. 

REMARKS: Saccammina lathrami has a longer neck than this 


form. Saccammina sp. C. has no neck white Saccammina sp. B. 
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has novneck and is much larger: 


FIGURED SPECIMEN: G3-8-3 


SACCAMMINA sp. A 
Beateg?, figures. 6,7 

DESCREPPION: Plesttlargé,&compressed; single bottle- 
shaped chamber with a neck which begins gradually; wall very 
coarsely arenaceous, much cement; aperture terminal at the 
end of neck, obscured. 

DIMENSIONS?) (Length of *specimen “0975 mm: 

Width of specimen 0.48 mm. 
Rangesot@lencthe O08388- (9560) On90emm. 

DISTRIBUTION: Except for one specimen this form is found 
below the upper sandstone unit. 

REMARKS: Saeecanmimayatlexandera (Loeplichwand) Tappan) eis 
distincterpromesSaccammina~sp~ °A,because of its much smaller 
size and its finer-grained wall. Proteonina? eurekaensis 
stelck and Wall bears a striking similarity but lacks the 
definite neck. 

Due to the poor preservation of some specimens it is 
difficultsétetell if they» belongs to Saccammina or represent 
a broken off chamber of another forn. 

Forty-nine specimens have been recovered from the lower 


Neogastroplites zone. 


FIGURED SPECIMEN: G3-28-4 
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SACCAMMINA sp. B 
Pilatetlsgfieure 8 
DESCRIPTION: Test large sized, compressed; periphery 
oval; single oval chamber; wall medium to coarsely arena- 
ceous; aperture not observed. 
DIMENSIONS: Diameter of specimen 0.75 mn. 
Ranges of@diame tere 084 55068 )80.7 8) mk 
DISTREIBUTIONSS SaccamminatspeeBawithsthe exceptidonsof 
onemspecimensasctlound!) bedowltheaupper sandstone. unit. 
REMARKS: Thiseforme varies frompefinely toycoarselysaren- 
aceOUSee ocaccamminan spe Ce=is one-third’ togone-halivthegsize. 
Saccammina lathrami Tappan has a neck and is smaller than 
Saccammina sp. B. 
Most of the 49 specimens have been compressed which gives 
some an oval periphery. 


HEGURED SPECIMEN: G3-33-5 


SACCAMMINA sp. C 
PiaieLi, bad cure 
Saccammina sp. STEEL CKe WAMLRandaWhllERemOoOSem Res. Coun. 
Alberta Bell. 25 ape lsMpda seer cil 
Saccammina sp. C GIVEN, P19695eUnpublished@eM.Sc. Thesis; 
Universal berta, ps OO SMD. oles wy AO. 
DESCRIPTION: «Test small sized, compréssed; periphery 
Ovals, sinelesoval) chamber, sSlightiyadepressed itgthe Center; 
wWalletinelywarenaceous, much@cementagives the surface a 


smooth finish; aperture not observed. 
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DIMENSIONS: Diameter of specimen 0.25 mm. 
Thickness of specimen 0.08 mm. 
Ramen Of dame ter.On| fo C O22 )ia0 23.0 amm . 

DISTRIBUTION: Previously this form has been reported 
LLOnethe suppernsst sslohn ~shale, the basal Dunvegan sandstone 
An Boe minpetmohattesbuny Hormattonsot sAlibenta (Stelck, 
Wall and Wetter, 1958) and the Bearpaw Formation of Alberta 
(Given,1969). Jltsis, with athe -exception fot itwogsamp Les, 
found throughout the lower Neogastroplites zone. 

REMARKS: Included with this form is a variant which is 
composed of medium sized sand grains. Some forms assignable 
to Pelosina appear somewhat similar,to this but -they pos- 
sess an extension at both ends. Saccammina lathrami Tappan 
is also similar but possesses a neck. 

Over three hundred specimens of this species have been 
recovered. 


ELGURED SPECIMEN:3 G3+73-6 


Family AMMODISCIDAE Reuss, 1862 
Subfamily AMMODISCINAE Reuss, 1862 
Genus AMMODISCUS Reuss, 1862 
AMMODISCUS PLANUS Loeblich 
Biater lk, iiounes= 10, 1.1 
Ammodiscus planus LOEBLICH, 1946, Jour. Paleo., WO uaeas) = 
No.2, p.133, pi.22, fig.2.——EICHER, 1965, Jour. Paleo., 
VidlLo39GNOe wep aco 2 wep beallS wefiesg253 


DESCRIPTLONwsslest jsmal Ws apeniphery round; .chambers ,con- 
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sistingwotwa provoculus: followed! by? a’ tubular, planispirally 
coiled second chamber which gradually increases in diameter 
and) iconmsistis (of even whorls; sutures spiral,’ digtinct, 
slightly depressed; wall finely arenaceous, considerable 
Cement erapentiumeyrounds atlsend) of— coad’, | ebscured« 

DIMENSIONS: Diameter of specimen 0O.23umm. 

Thickness of specimen 0.04 mm. 
Raneerotvdiameter, 0.20) (0523)70.28 mum. 

DISTRIBUTION: Ammodiscus planus has been reported from 
the type Pepper Shale of Texas (Loeblich,1946) and the Gran- 
eros Shale of the western interior United States (Eicher,1965) 
In this study the nine specimens are scattered throughout 
the section. 

REMARKS: Ammodiscus rotalarius Loeblich and Tappan dif- 
fers from Ammodiscus planus as it has overlapping chambers 
and does not have depressed sutures. Ammodiscus cretaceous 
(Reuss) Cushman is larger, has more whorls and is partially 
involute. Ammodiscus kiowensis has fewer whorls and over- 
lapping chambers. 


FIGURED SPECIMEN: G4-192-7 


AMMODISCUS sp. 
Pia pele tu our eseltc , cede. 

DESCRIPTION: Test medium sized, crushed; periphery round, 
irregular: proloculus poorly defined, second chamber, 
tubullar, planispiral, three whorls visible; suture spiral, 
distinct, depressed; wall finely arenaceous, much cement; 


apenturesat end of coil, obscures. 
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| DIMENSIONS: Diameter of specimen 0.30 mm. 
Thickness of specimen 0.05 mm. 

Dee VEEP TOV ee intsespecies*occurs as a single specimen 
73 feet above the upper sandstone unit. 

REMARKS: Ammodisecus planus is smaller and has twice as 
many whorls =eeAs@®thercentral portion of the specimen is 
Gbectureds Dy scenentreithismnotepossiblestosteliwthe total 
number of whorls: 


FIGURED SPECIMEN 209G3+473-8 


Genus GLOMOSPIRA Rzehak, 1885 
GLOMOSPIRA GLOMEROSA Eicher 
Platewlyericguces 147515 
Glomospira glomerosa EICHER, 1960, Peabody Mus. Nat. Hasty. 5 
WavesUNty., Lule e el > Sep PS6e Spl is FRiies Gs 
DESCRERPTAONT@RTest@ small pechambeérebroad 5 fintlatedYtcoil— 
ed™streptospirally; chambér increasing gradually “in size$ 
suture distanesy slighntly@déepressedz; wall fimely arenaceous, 
much cement gives the surface a smooth finish; aperture 
not observed, believed to be simple at end of chamber. 
DIMENSIONS: Diameter of specimen 0.25 mm. 
Thiekness “ofespecimen (0.3 ymin 
Ramgéenot diameterepotis 200023) Ors 0emne 
DESTRIBULIONSL L[behastipreviousiy Decne@réeporued #iramne the 
uppermost strata of the Shell Creek Shale of the western 


teoerLOLrelnited States (Eicher, 1960); Pathe majority of spec- 


imeéns were recovered from the bottom 45 feet of the section. 
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REMARRo: | Glomospiva tortuosa Eicher can tbe {distinguished 


from Glomospira glomerosa by its much rounder, tubular chan- 


ber and =ereatver "surface “relief, 


FIGURED SPECIMEN: G3+60-9 


Superrami ty UPITUOLACHA “de Blagnvilles "1325 
| Family HORMOSINIDAE Haeckel, 1894 
Subfamily HORMOSININAE Haeckel, 1894 
Genus REOPHAX Montfort, 1808 
REOPHAX RECTA (Beissel) 
Pi Bem Lee banetrt 2 Selon), 
hecpharesnpecthouseisce | )-HI CHER, 1960/5 Jour. Paleo., VoloA4l; 

NOM esas Damo Ji, mr Diana), Weed Ges 35 An, 

DESCRUPTIONs Shes large sized, ‘elongate, nodose, com- 
pressed; two chambers arranged uniserially; chambers inflat- 
edigget Jus tues aseeey Seconudeis slightly) pyritorm;, suture 
distinct, strongly depressed; wall finely arenaceous, much 
Sementumeivesomtne surtace a smooth finish; aperture simple, 
Pound seat end of last “chamber. 

DIMENSIONS: Length of specimen 0.50 mm. 

Width of specimen 0.30 mm. 
RaiecenO palena thw 805 550.0055) 20. /om mim. 

DUST RESULLONS  EKucher es Choo /)™@revertedSthisVspeciec@inom 
EVeRUDpPeG pant, Of the Belles hourches shale, On Ciewwescern 
imterton Unitedsstates. Thesséven specimens, ain this study; 


come rom three candomly distributed samples. 
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REMARKS: Only a two-chambered form has been found which 
Teesinitarwcoebhicher sy (l967)—ficure 3.8 Eicherwhowever 
found forms of which the chambers vary from two to six in 
number. As the specimens being studied here are from a more 
northerly sea, they may have had fewer chambers because of 
a harsher environment which may have limited the growth 
period. 


FIGURED SPECIMEN: G4-157-10 


REOPHAX? sp. 
Plate 1; £i¢ure 18 

DESCRIPTION: Test medium sized, elongate, compressed, 
four chambers arranged uniserially; first three chambers 
gradually increasing in size, last chamber four times the 
size of the previous chambers, strongly pyriform; sutures 
Hicdisoiucts suralght., ssolightiyidepressed; wall coarsely 
arenaceous; aperture terminal, at end of a neck. 

DIMENSIONS: Length of specimen 0.40 mm. 

Maximum width of specimen 0.30 mm. 

DISTRIBUTION: Only one specimen was found 24 feet below 
the top of the Goodrich Sandstone. 

REMARKS: This specimen is incomplete and is missing some 
of the earlier chambers. 


PECUREDSSBECIMEN 3 'G3—24—11) 
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Family RZEHAKINIDAE Cushman, 1933 
Genus’ MILIAMMINA Heron-Allen and Earland, 1930 
MILIAMMINA INFLATA Eicher 
Ppisd CT Cueen mL ounies Mla? 
Mi ppamnenas Lidetaca su CHE Reel OO Reabody Muss. Nat. sildsts; 
Nascar Ty liver eo ieee pro fOnemp L poremit es Mik 3 51 dos 
DESCRIPTION: Test small, compressed; periphery subrect- 
angular; inflated chambers arranged in quinqueloculine fash- 
fous sueures distinct, “depressed; wall“finely*arenaceous} 
MUCH CemMeneus aperture simple "at wend of Lase chamber ,®incon= 
spicuous in most specimens, neck absent. 
DIMENSTONS: © Length of "specimen O726>mm. 
Width of specimen 0.18 mm. 
Race Ommhene tn = Olt a COnm.coN Uso Mme 
Dic tebsUtlLOw mali wasworl ginal ly reported, from Che wilap 
lophragmoides “— Zone of the Thermopolis Shale (Eicher, 
1960). CuliovwaCll Gy y= report cd@a= st ii LaretOcmMsewitn 4d smad 
Doc men GOnmmenem. Ola Our OrmaiL On Om oaskatlcnewal. © Unirty — 
(ienemopecimen=s sOCcur Trregularly throughout the Vower sNco- 


gastroplites zone. 


PLGURED) oPRCIMEN: —G3—-24= 12 


MILIAMMINA ISCHNIA Tappan 
Pia Cem wets necro) 
Moltenminag 1schnia TAPPAN, 2957, U.S. Nati. Mus. Bulle 2L5, 
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SUN Gwe: Ot oe Raper e@2 36-C, fp«l605 \pl.375 )fies t1-5.2-——EICHER, 
1960 ,ePeabpodyeMus Nat! Piste, ave bemuUniv a kb il Leo emp. 7, 
Die we el cca kis ie ae EL CHER SLI 6SseJounn Paleo -thVobse39% 
NOwoyepacls, pl.103, fies.4,5.——EICHER, 1966, Contrib. 
sienna nehoundsmmnoqramgResa; Wolels, Pr Ll, p.21;, pl.4, figs. 
Wot GULTOVemeLI6O/ 5 cask... Depart. Min, Resources Report 
NoilOe, Pewee sep van i.3,efie 42. 

DESCRIPTION: Test small, compressed, elongate, sides 
slightly convex to nearly parallel; chamber arrangement quin- 
auevoculines;@ehambers tubular, half coil in leneth; sutures 
distinct, slightly depressed; wall finely arenaceous, smooth- 
ly Siinished saperture asimple ateend sof -<Lastuchamber,yincon—- 
spicuous in most specimens, neck absent. 

DIMENSIONS: Length iof specimen _)0.38 mm. 

Widthwotespecimen ss @OFL3 9mm: 
Rangesmomel ene Gn wme0s2 5.) CO" 35). 53 omm. 

DiGGREBUELON: ) Miliammina-ischniaghas) previously been 
reported from the Grandstand, Topagoruk and Chandler Form- 
ations oft AlaskasGhapnan, 1957) yand) PromethewMuddy Sandstone, 
She leGreeks Skull wGreek. iGraneros)JeMouny andeCardile gshales 
of pthe western) ineerior United States ¢Eichers,1LI60, 19655 
bO.G6,)F. Luethaus stud yjebieis Bhound) throughout@gehe @siec Giion 
although it' tends to be rarer through the lower ‘sandstone 
Uris tee 

REMARKS: Many of the specimens are crushed making ident- 
ification difficult. Also included in this group are spec- 


imens having three-two and five-four chamber arrangements. 
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This form is distinguished from Miliammina manitobensis by 
Pesestpparabllei@sidess* lack) of an apertural®neck”’ and small- 
er chambers. Over 180 specimens have been found throughout 
the section. 


ELGURED® SPECIMEN: * *CS+73-13 


MELIAMMINA sp. cf. M. SPROULEL Nauss 
Plate™2, figures 6-9 

ii pianninaesproulei@=NAUSS S19 78" jours Pateo., Vol.21; 

Nowemepss39 5 pl®4s  SfieF13¢ 

DESCRIPTION: Test medium sized, compressed, longer than 
DE@adseperiphery elliptical;"chambers elongate, *sliechtly 
mnelated; fFour*’visiblle*on*one side, three onthe other, “last 
two chambers are much larger than the earlier ones; sutures 
distinct, slightly depressed; wall finely arenaceous, much 
cement; aperture terminal on a neck. 

DIMENSIONS: Length of specimen 0.40 mm. 

Width of specimen 0.23 mm. 
Rangesotelengteh "O0r2 58 (0 235)" 0 [45 “mm: 

DISTRIBUTION: Miliammina sproulei has been reported from 
the Cummings Member of the Mannville Formation; the lower 
GoloradoeGroup @om Alberta CStelck terra. L956)" the basal 
one hundred feet of the Shaftesbury Formation of Alberta 
(Nielsen,1950) and from the Joli Fou Formation of Saskat- 
chewan (Guliov,1967). All but two specimens were recorded 
from above the upper sandstone unit. 


REMARKS: Most of the seven specimens recovered are 
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crushed and have a five-three chamber arrangement. Miliam- 
mina sproulei can *bevdistinguished’from’this:form by its 
quinqueloculine chamber development and shorter neck. Some 
of the specimens, such as the figured one, have a quinque- 
loculine chamber development but are poorly preserved. 


FIGURED SPECIMEN: G3+64-14 


MILIAMMINA sp. 
PlatePaniiigures 10=13 

DESCRIPTION: Test medium sized, compressed, longer than 
broad; periphery lenticular; chamber arrangement quinque- 
leculmems chambers §tubtlarn, thalf.cotiJin~LlensthSasutunes 
distinct, slightly depressed; wall finely arenaceous, much 
cement gives the surface a smooth finish; aperture simple at 
end of last chamber, no neck visible. 

DIMENSIONS: Length of specimen 0.40 mm. 

WidthPofespecimen 90220 mm; 
Rangeeotilencteh, 10428 €0433) 80150 ,mmt 

DISTRIBUTION: Approximately 350 specimens have been 
found throughout the lower Neogastroplites Zone. 

REMARKS: In the assemblage the periphery varies from 
Benttcular’tojoval.s)lAlso tnéludedliswaivariantawhichghas 
five chambers on one side and four on the other. 

The figured specimen of Miliammina awunensis Tappan is 
much more inflated while that of Miliammina ischnia is much 
natrower and has smaller chambers. 


FIGURED SPECIMEN: G3+73-15 
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Genus PSAMMINOPELTA Tappan, 1957 

PSAMMINOPELTA BOWSHERI Tappan 
Platee2syiiguresg! 4-17 
Plates3;,figuresel=4 

Nitdanminay3s0=31-Aq NEELSEN,, 1950.) Unpublished.M. Sc. Thesis, 
Uni vemAlberngarepe 64; Api.l, fies.354% 

Miliammina 69C 10-15B CAMPBELL, 1956, Unpublished M.Sc. 
thesi see Uni vemAlberta,p. 47 ge ples ,Pfi~eci3n 

Miliammina 69C 10-15A CAMPBELL, 1956, Unpublished M.Sc. 
thiesiiseeUnevy.t Al bertagpp.47,0 pla®s.,i fiegssi4,15. 

Dgcmmineapel tes bowsheri TAPPANse 9574 UsSse Natd .-Muse, Ball . 
Ze pret e plin6 /Gett ese. 11-18 ,~2Q2- 24h. TAP PANG = 1962, 
Ue. eceo Ifv curves Protea Paper 256—Cei pai.57 ,fipd .S/ehifd ese 
eH 12:2 « 

ES ammMcumpeivesstp co ricinliarnd seelLAPPAN ei 9b” 44 Ue Saa Natl .pMus. 
Bale re). Fips 21 ise eipdy. 67 Geile ss. 81 0. ——- TAPPAN,« 1.962. U.S. 
Geo Paid ive POLL ape ris 6-G.e pels ,aipd «es /perdfiles.7-10. 

Spi no bocanmmnina’ bowshenis REGHERAe 19.65 ,. Joure.s Paleo .«..) Vol. 
O3Ee NOwOn, ipo. 8D LL OSs ater pion .bifetig 1.0. 
DESCRIPTION: Test medium sized, longer than broad, 

compressed; periphery sublenticular; ten tubular chambers 

arranged planispirally in half coils which become slender 
towards the aperture; sutures distinct, slightly depressed, 
becoming fainter towards the center; wall finely arenaceous, 
much cement; aperture simple at end of last chamber, incon- 


spicuous in most specimens. 


fre 


Tlel ,nngret ATUSTOMTRM ARS sipiet 
ty 
nagent TAHeWOr | ATI IOUTMMAGT -— 


(J-SE£ sertigkt’,S S3R59 


sf serigitt bose 0? 


-eknodi? .o2." bodetidugn’ POUL .ASeREER A-TE-O0 gee 


\ Fleot? “i. ka da. .poredie Ve ked at 


TF ett bia ~Vh.g -BdtedLA sve retest? 7 


<o7.M BbstetLdcirg a0 ,TISEUMAD. ACT=-CL 900 sik ee ee 


r Ar.aewti .€.fa Vice  -ettedia veka (eres 


.tfeg .eu% .fuet .2.0 ,S20L @ACCAT Uitedeend alee 
TAT ——. ASSO ,8E=-L£L agit .tovlba fine eka : 
seek? .TE.fq ,Vel.q ,D-Gdf8 teqcnt .t07T Vviwk Tioamee ee ee - 


- 


-£8-£bPwr 7 + 

sim. tSe#h «2. Seek ,VATSAT site tborbodue si locogtmiget - 
é ee eee ) : - 

Saar .WANAT ~ .Ol-f.agti~ No-fq , Ebi fe eee a | 

a 


,Hel.q .0-8C fo -tayet 20%9 sae bees 

soo lbt «1b. coer aanore trodayoad on 7 * 
OL. ght ftom ¢d-gki ,£00. tg, (OGBsg eee 
 hbeexd asda sentor , beste ovthtm atest + KOTMEER ; 

esodseto xeivdut asa ireleottaslidva etedghiag ah 


tsi fievemtissd dokdw elboo Mrd ab wi batt 


DA. 


DIMENSIONS: Length of specimen 0.48 mm. 
Widthtofiepecimen !20835. nm? 
Range of length OF7938G0540)270753 «mm. 

DISTRIBUTION: This species has previously been reported 
from the Grandstand, Topagoruk, Tuktu, Torok, and Chandler 
Formations of northern Alaska (Tappan,1957); the Mowry and 
Graneros Shales of the western interior United States 
(Eicher,1965); the lower Shaftesbury Formation of Alberta 
(Nielsen,1950) and from the Cretaceous of the Cameron Hills 
in lthepNonth Weetslerriitories (Campbell,1956). 

REMARKS: A total of 184 specimens have been recovered 
Peommuenrnourhout ithe sgsect tons sealngthiss .study Gthe species 
Vanlesannoneovate Rto vlenticul arein. ,.outbine?: Slice imunber of 
chambers varies from five to eleven. 

Miliammina differs from Psamminopelta because of its 
quinqueloculine chamber arrangement. Spirolocammina has a 
sitenG@tsiemoidal curvesto the long’ axis and a neck. 

Tappan (1957) figures two species but from the variation 
seen in this study it is believed that both may be included 
under one species. Eicher (1965) figures a specimen of 
Spirolocammina without a neck or a sigmoidal development. 
This suggests it belongs to Psamminopelta rather than 
Spirolocammina. 

FIGURED SPECIMENS: G3+73-16 
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Panaly DETUOLIDAR de Blainviile, 1825 
Subfamily HAPLOPHRAGMOIDINAE Mayne, 1952 
Genus TROCHAMMINOIDES Cushman, 1910 
TROCHAMMINOIDES APRICARIUS Eicher 
Pate) LLecuressj=/ 

Prochamnminol ees. apricarius EI CHER, L9655™ Jour. Paleo., Vol. 
bos NO. o,e paola: pl.103, fies./7,123—— EICHER, 1966, 
Comer Dee wsimanerround.roram. Res., VOl.lecesPt.., Deed. 
ples, 222. 10. —— EICHER, 196%," Jour. Paleo., Vol.41; Ne; 
ee Peeps lege fio a, 

DESCRIPTION: Test small, periphery rounded, last three 
chambers lobate; chambers planispiral, evolute, six and one 
halieavesibiles in the ultimate whorl, two and one half in the 
penultimate whorl; chambers inflated, last three being much 
Wareer tian the previous ones; sutures distinct, straight; 
wall finely arenaceous, much cement; aperture simple at the 
base of the last chamber. 

DIMENSIONS: Diameter of specimen 0.25 mm. 

ihaekness Otespecimen, «0. LO gmm. 
Rance ote dqianme betes OsnL70.( Onw2) 0 0 3.2m 

DISTRIBUTION: Trochamminoides apricatrius has been =report— 
edutrom the Upper part of the Graneros, Carlile sand thesberle 
Fourche Shales of the western interior United States (Eicher, 
UGGS. L966 6 L907) .k Lteis founderandoml ye distributedsthrough= 
@utsthessection in this study. 

REMARKS: The chambers in the outer whorl of the smaller 


specimens increase gradually in size. The umbilical area of 
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many of the specimens is obscured by cement. Some of the 
specimens recovered have only five chambers in the outer 
whorl. 

Trochamminoides coronus Loeblich and Tappan has more 
whorls, more chambers per whorl and chambers which increase 
gradually in size. Trochammina krumensis Tappan has more 
ehambernsuperewhorlsand has a true, frochoid, sptral._ fhe 
chambers of Haplophragmoides sp. B. Stelck,»Wall and Wetter 
are not as inflated and are nearly, all, the same size. 


FIGURED SPECIMENS G4-182-19 


Genus HAPLOPHRAGMOIDES Cushman, 1910 
HAPLOPHRAGMOIDES GILBERTI Eicher 
Plate So pLtecures 10.9 
Haplophragmoides gilberti EICHER, 1965, Jour. Paleo., Vou. 
 OPeNOn Or pico we pi NOS pete Sl lea ae © CHR L075, 
Hous Veo VO Lal INGsL. ep. lol epil il jee tel oa Z:, 
DESORIPTLION: Test small, compressed; periphery well 
rounded; chamber arrangement planispiral, partially evolute, 
ten chambers visible in ultimate whorl, six chambers in pen-— 
Cieaeeewhorl;, increasing very gradually in size; sutures 
distinct, sigmoidal, thickening slightly towards the center; 
wall finely arenaceous, much cement gives the surface a 
smooth appearance; aperture at the base of terminal face. 
DIMENSIONS: Diameter of specimen 0.25 mm. 
Thickness of specimen 0.08 mm. 
Range of diameter 0.18 (0.23) 0.33 mm. 


DISTRIBUTION: Eicher (1965,1967) reported this species 
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from elvem hochamminaruchertordi mellariolum zone of the 
CoemMerOcminlalemanda trom the same zone and lower in the Belle 
HOUre lemon alomeOfathe western interior United States. 

Bceopees Oro respacimens in the slower three samples it is 
only found in samples above the lower sandstone unit. 


REMARKS: The holotype of Haplophragmoides topagorukensis 


can be distinguished by its less inflated chambers and invol- 
ute form. Haplophragmoides howardense Stelck and Wall is 
very similar to this form but has more inflated chambers with 
thickened and depressed sutures. ieee ber basecoU Ldmnos sd bly, 
be an ancestral form of H. howardense. Haplophragmoides 
firasermia Wackenden, 1s, more involute and has «slightly curved 
sutures but otherwise is very similar. 


PRGUREDSs PVGUMENT © G2a404—20 


HAP LOPHRAGMOLDES GLOBOSA Lozo 
Plates, shigures @l-—3 
Haplophragmoides globosa LOZO, 1944, Amer. Midland Nat., 

Vorb eNO nO wep tous (pled seat eso eo ——— FREZZ EELS A 19545 

Dureau woeon. Geolry sani « “Texas 5 Report investi e225 

De OlfeD ee ware Lo eo 7 (Synonymy). 

DESCREPTION: © Test "“smally*periphery -broad>) “well™ rounded ; 
chamber “arrangement planispiral, involute, eight visibwetin 
ultimate whorl: “cCHambers inftitated; "sharply trianegutar an 
shape, increasing gradually in size; sutures distinct, 
aterient ewickeneda; Wall tinely arenaceous, CeCe eas much 
cement; aperture a broad slit at base of final chamber. 


DIMENSIONS: Diameter of specimen 0.35 mm. 
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Thickness of specimen 0.18 mn. 

DISTRIBUTION: Haplophragmoides globosa was originally 
described from the upper Goodland Formation of the Fred- 
Pecks bupeCHGroUpFOfelexas s(1O0z70,1944 ieee Ttehactsincesbeen 
reported from the basal Goodland Formation and the under- 
lying Walnut Clay of Oklahoma (Loeblich and Tappan,1949); 
and from the Glen Rose Limestone of the Trinity Group of 
hexace (hErzzcl LOS4 eee line thiséstudy &thestorn@appears@as@a 
single specimen 34 feet below the top of the upper sandstone 
unit. 

REMARKS? “Tappan (1957, 1962) figures some specimens of 
Haplophragmoides topagorukensis Tappan which are very 
Sine var coe chi s! form. 


FIGURED SPECIMEN: G3-34-21 


HAPLOPHRAGMOIDES HENDERSONENSE Stelck and Wall 
Platessm £1 ¢trneseloyly 

Haplophragmoides hendersonense STELCK and WALL, 1954, Res. 

Goumy AlbertasRepor tenor 6SPepr2s epl 2geiie .45——-ELCHER, 

HOGSMEJOUr™ Paleot, evel. 395 ENOe> , ep 2soor plEelO4eaiigseiy2. 

DESCRIPTION: Test small, compressed; periphery rounded; 
chambers arranged planispirally, partially evolute, with 
edge of penultimate whorl visible; chambers subtriangular, 
six in the ultimate whorl, last three of approximately the 
same size; sutures distinct, slightly thickened, radials 
wall finely arenaceous, much cement gives a smooth Pits heeo 
the surface; aperture at the base of the terminal face, 


obscured. 
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DIMENSIONS: Diameter of specimen 0.25 mm. 
Thickness of specimen 0.05-mm. 
Rangesmofediameter’t *0.’8e(0%238) 40925! mm: 
DISTRIBUTION: Haplophragmoides hendersonense has been 
reported from the central Kaskapau Formation of Alberta 
(Stelck and Wal1l,1954) and from the pre-mellariolum member 
of the Graneros Shale of the western interior United States 
(Eicher,1965). Six specimens have been found above the top 
COL SCHeERUpperesandstonegunitein this study: 
REMARKS: Eicher's (1965) figured form shows more of the 
penultimate whorl. 


FIGURED) SPECIMEN: © G3+73-22 


HAPLOPHRAGMOZIDES. POSTIS: Stelck and Wall 
subspecies A 
Plate Bgyiicuresel3s=15 

DESCRIPTION: Test medium sized, compressed; periphery 
rounded; umbilicus shallow; chamber arrangement planispiral, 
evolute, pchambers?distiactjeincreasingarapidly,inesizes 
often infilled with orange pellets, nine chambers visible 
in ultimate whorl, earlier chambers obscured by cement; 
Ssuturest distinctyestradechtebucsoftenisignoidalfechickendineg 
slightly towards center; wall very ipods arenaceous, much 
cementegives the exterior a vitreous appearance; aperture 
at base ofsterminaletface ,cobsecureds 

‘DIMENSIONS: Diameter of specimen 0.33 mm. 

Thickness of specimen 0.05 mm. 


Range of diameter § 0218 (0.25) 0.33 mm- 
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DISTRIBUTION: This species is abundant throughout the 
section. 

REMARKS: Haplophragmoides postis Stelck and Wall is»not 
as evolute and has strongly inflated chambers. In the sand- 
stone unit the specimens tend to be slightly larger and more 
coarsely arenaceous. The number of chambers varies from 
seven and one half to ten in the ultimate whorl. More’ than 
2000specimens were recovered. 

PLEUREDSSPECIMEN seeG3+47 3-23 


G3+73-24 


HAPLOPHRAGMOIDES sp. cf£. H. TOPAGORUKENSIS Tappan 
Paves peer ocuresmLO—12 
?Haplophragmoides topagorukensis TAPPAN, LOS 7 Pau. SS Watile 

MusewBulle215% psi203,uple65sefiess15=25.—— TAPPAN, 1962, 

USCMEGCOMPECUGVeEProtwebaper 236-C, p.1l35, pl.i3l, figs. 

aks ——— CHER L967 Joun. —Paleo., Volnol, No.l p.lels 

Dili, farooe LOS LS: 

DESCRIPTION Jem Lestemediummsized,wecompresseds periphery 
slightly lobate; "chambers involute> increasing gradually in 
size, eight visible in ultimate whorl; sutures obscure, 
straight, thickened; wall composed of medium size grains 
covered by cement; aperture at base of final@chanbes, 
obscured. 

DIMENSIONS: Diameter of specimen 0.60 mm. 

Thickness of specimen 0.10 mn. 


Range of diameter 0.30 (0.40) 0.80 mn. 
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DISTRIBUTION: .This species has previously been reported 
from the Grandstand, Topagoruk, Torok, Fortress Mountain 
and Chandler Formations of Alaska (Tappan,1957) and from the 
Belle Fourche Shale of Wyoming and Montana (Eicher,1967). 
It is restricted to samples below the upper sandstone unit 
ite Disease hid yas 

REMARKS: Most of the 49 specimens are compressed and 
poorly epreserved aan hte Siolotypetonelaplophuagmoides  Popago- 
rukensis has more chambers in the ultimate whorl and does 
not have a lobate periphery. Some of the specimens figured 
by Tappan (1957, 1962) may be comparable to the holotype but 
others seem to exhibit more variability than one would want 
to encompass in one morphologic group. 

Haplophragmoides collyra Nauss is similar but is part-— 
fally evolute and has a more lobate periphery. 


PEGURE DSS PEGIMEN 29 G3i=26=25 


Subfamily “LITUOLINAB ide Blainville; 1825 
Genus —AMMOBACULITES Gushman, 1910 
AMMOBACULITES PACALIS Stelck and Wall 
sapaeoaies A 
Plate 4 wifi cuxresre4 5:10 
DESCRIPTION: Test medium sized, robust, elongate, oval 

in |\ewesiewsettion’ coiled portion tightly coiled with the 
same width as the uniserial portion and comprising one- 
quarter the overall length of the test; three chambers in 


the col: hindiserialltportion stratchty with “three chambers, 
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ties lastwotewhicheis larger-and pyriform: sutures distinct, 
Straights depressed; wall@finely arenaceous, much cement; 
apervtuve tmeminalon last chamber of uniserial portion. 

DIMENS TONS s  DiameterVoLvcoilea0Fl5S mm. 

Widthtotluntsertaleportion 0.15 mm. 
Léngth@ottispecimen, 0753¥mmn 

Rangerofelength? O88 (0245)40278anm:? 
Rangehofscoi lvdiameterse0. 18% (0818) 20228 mm. 

DISTRIBUTION: Over 1100 specimens were recovered from 
throughout the section. 

REMARKS: Included with this species are specimens which 
have two and four chambers in the uniserial portion. Also 
Eiemceittled portions vardesut romrthrees tol ftourgchambers. In 
some samples the specimens are composed of medium sized 
Sraius. ihe, typeswitherourychambersJtogthesuniserial portion 
is taken to represent the adult form. The forms with more 
chambers in the uniserial portion probably reflect more 
favorable growth conditions. Thus, in a given sample, aclow 
ratio of small to large specimens may give an indication of 
periods when the environment was more favorable. 

Within the assemblage there is a large number of specimens 
in Witch takes Verve diftdculieto see the coiled portion: 

As such they bear a strong ressemblance to Reophax. They 
may in fact, however represent the megalospheric form. 

BPcoil) which is widerethangthewuniseraal portion, a 
slightly less pyriform ultimate chamber and slightly more 
inflated chambers in the coil distinguish Ammobaculites 


pacalis Stelck and Wall from Ammobaculites pacalis subsp. A. 
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FIGURED SPECIMEN: G3+60-26 


G2+130-28 


AMMOBACULITES sp. A 
Bate CoS eiteure seo 29 
DESCRL PRION) Gesteresmaliyeshort, compressed; coiled 
DOLELOnMM patina hivesevolute sewidern than vunwserial portion; 
five to six chamberseim Vast whor eof tcorl which fobscure 
inner whorls; one chamber in uniserial portion; sutures 
distinct, straight; wall finely arenaceous, much cement; 
aperture simple, terminal at end of uniserial portion. 
DEMENS TONS sea Diameter Com coda #0423 Smm : 
Wideh form uncer ta lepert  .omms0 +15" mm - 
Length of specimen 0.28 mm. 
Ranvem one bemethiem 0.250 C0420) e093 > emi. 
Raneerohediameter "OeN3eC(Ra20) 50325 mm: 
DESTRIBULUON Smalhis sLormW¥eas round tonly tin fouww samples 
above the top of the upper sandstone unit. 
REMARKS: Two specimens assigned to this form have two 
Ghnampenrs in, the unisenal portions eslhinteen specimens were 
recovered for study. 


BIGURED SPECIMEN: G2+t125-29 


AMMOBACULITES sp. B 
Platten sanreures” G7 
DESCRIPTION: Test ‘medium-sized, “elongate; rcoiled portion 
tightly fecoiled, small, one-half the width of ultimate cham- 


ber and comprising one-fifth of the overall length of the 
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CestemcuLecemecndmberssineco1l; unisertal™ portion tapered 
wrens lastwcnamber much larger than previous three, first 
tireesechamberovare subquadrate but* the tast’is longer than 
Lteescewidesmsutunres straieht, slichtly depressed, not very 
distinct; wall coarsely arenaceous; aperture simple, obscured, 
terminal on last formed chamber. 
DEMENSTONS:  sDwameter ofecoil OF b3emm- 
Maximunmewidth oteuni serial portions 0.235 mm-. 
Length of specimen 0.65 thm. 
Raneenotelenecth= 0550.00. 03) s0O5e mm. 
Raneomorecot Wedramete rum 0 15 sO 5) m0 .ommine 
DistREpUREONS=sOniyeiour specimens: Of Ehiss speches were 
recovered from above the upper sandstone unit. 


FIGURED SPECIMEN: G2+114-30 


Family TEXTULARIIDAE Ehrenberg, 1838 
Subfamily TEXTULARIINAE Ehrenberg, 1838 
Genus TEXTULARIA Defrance, 1824 
TEXTULARIA GRAVENORI Stelck and Wall 
DileveG th, iealfeabigercy koi, the 
Textularia gravenori STELCK and WALL, LOS SRR eS COUR 
MibertasReport. Now) Usmpe) > smeD l2.,u) bd 2.00 One AP ANS 
LO62eeU.Seececotl. SUrve: Prone pape naz 30 Che Darla pie 5) 
figs.16,17.—— HUFFMAN, 1969, Unpublished M.Sc. Thesis, 
Witvs coe ke peo ec cree Ch VEN 1969) sUnpub- 
TaehteaMescee Lhacisc eUnivemaAtbperta, p.d0, plvisS ides. 
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DESGRIE ELON: *Pest minute; compressed, slightly tapered; 
early chambers very small, obscured by cement, thought to be 
four in number; later chambers biserially arranged, ten in 
number, inflated; sutures slightly depressed, wall finely 
arenaceous; aperture not observed. 

DIMENSTONS Shelbeneth tof ‘specimen #:025emm-. 

Width of specimen 0.10 mm. 
Ran cero te lenot ha 025 (Oss) \eeOe som mi. 

DISTRIBUTION: Textularia gravenori was originally des- 
€ribed trom the slower portdon fs the: central) part of the Kas-— 
Kapawelornmationsof Alberta. guln addition, 1t) has@been, report— 
ed from the Seabee Formation of Alaska (Tappan,1962) and 
from the base of the Lea Park Shale of Saskatchewan (Huff- 
man,1969). In this study six specimens were found from 
four randomly distributed samples. 

REMARKS: The specimens found have fewer chambers than 
the holotype. This could be caused by an unfavorable 
environment for growth. 


FIGURED SPECIMEN: G3-28-31 


TEXTULARIA RIOENSIS Carsey 
Platemiwiahetre sual leet 
Textubarialrioensis CARSEY.=) 1926," Univ. lexas bull. 26.2% 
Deze, ple, fig.2.——EICHER, 1965, “Jour. Paleo se Vol.30., 
Now, pe co, plol04, fics 6aGeynonymy) 
Spiroplectammina acostai Tappan. EICHER, 1966, Contrib. 
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DESCRIPTION: Test small, compressed; chamber arrange- 
ment biserial; chambers flaring rapidly from a rounded base, 
carbyPchanbers: widerwehan hich: sloping toward periphery; 
later chambers becoming inflated, first two chambers very 
small and obscured, next eight chambers increase quickly in 
Sizes sutures obscure; wallV™finelyParenaceous; aperture ob- 
ScUGCC mma Stinct = thought tombe ateainner base of final 
chamber. 

DIMENS TONS: = Length of specimen ~0730" mm: 

Wideneor specimen | 0. 208mm. 
bane emer temo Giemt0..20) 0.03.3 ) 0 14 oaemiin 

DISTRIBUTION: Textularia rioensis has previously been 
PevOpeSimicomuune Washita Groupe (lappan, L940, 1943)), sche 
Ppederveksbure, and Trinity Groups, (lozo,1944) and the Wood=— 
DinceG coUDmoO nme a saeCRruzzedl 054). “Sinesthe western anterior 
Umteced States pies CLI6D elo66)ehnass Deponted 1tet rom stne 
Veo namricne hOrda me blbarvolLum Z0neeoLe the Graneros 
area the onales.. lt was etound in all bat five samples 
from the lower Neogastroplites zone. 

REM  lappane L962) relt sthat VYextularia topagoruken— 
Sismlappan is the megalospheric stage of Spiroplectammina 
hover elappau.) micher (1960) "hicured a specimen Oigusp1 Loe 
plectammina acostai which does not begin with a coils) @Aatew 
of the specimens in this study have a suggestion of an early 
Coll. Sliuseit) bs thought) there may) be dy relations p 
eee LewtuLarla cLoensi se and wpilgOoplLectanmina ~acostad 
Duta muUcimlangern population, should be examined before this 


Gan be confirmed. 
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Diemeuambe rs urltarc srapidly to moderately rapidly. On a 
given specimen the number of chambers may vary from eight 
to ten. About 140 specimens were recovered for study. 


FIGURED SPECIMEN: G57 3=32 


TEXTULARIA sp. 
Piates4."ficures 13, L4 

DESCR EEE VON eGestaminute, slishtly tapering;. six 
chambers in biserial arrangement; chambers inflated, increas- 
tome tadudbiv wins 2c. Sutures -distinct, slightly depressed; 
wall finely arenaceous, much cement gives the surface a 
smooth finish; aperture simple, at base of inner face of 
Vas Gaaciamb € i. 

DIMENSIONS: Length of specimen 0.23 mm. 

Width of specimen 0.10 mm. 

DISTRIBUTION: A single specimen was found in sample 

Cele, 


FIGURED SPECIMEN: C3=2 1-35 


Family TROCHAMMINIDAE Schwager, 18/77 
Subfamily TROCHAMMININAE Schwager, 18/77 
Genus TROCHAMMINA Parker and Jones, 1859 
TROCHAMMINA RUTHERFORDI MELLARIOLUM Eicher 
Pia tern 4nnheUres al) — 1.9 
Trochammina rutherfordi Stelck and Wall subspecies mellar- 
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Deel eerie se Oren CHER e967 Pe Jour.eraleo., Vol.41, 

NOre wep LOA mp Ll ommeio 2. 

DESCRIPTION: Test small, ventrally umbilicate, dorsally 
spired, consisting of four whorls; chambers decrease from 
six in first whorl to three and one-half in ultimate whorl; 
ehamberssinflated, increasine.craduallyvin«size:untilelast 
whorl where they increase rapidly; sutures distinct, slight- 
ly thickened, slightly depressed; wall finely arenaceous, 
much cement obscures the earlier whorhs; aperture a thin 
siitpalongaventralymaregin?g obscured. 

DIMENSIONS: Diameter of specimen 0.20 mm. 
Heightsoliyspecimenss0.30 mmz 
Rangegofediameters O45) (0518) 60 .28amms 
Range @£ heightag0e1388(0523)50.33 mm. 

DISTRIBUTION: Trochammina rutherfordi mellariolum has 
been reported from a thin zone in the Graneros and Belle 
Pourene Shales ofsthesWesterpnetnteriorsUnated States (Eicher, 
UUGaeelo OO}. 0) Inethas study weexcept@ion cneSspecimengeit 
occurs from 135 feet above the top of the upper sandstone 
Unie tonOS»iecet below,its 

REMARKS: Some specimens are composed of medium sized 
SFaALinsewhichseproducessgatroughssuriace texture; 

The specimens range from moderately high spired to 
extmhemely hightspired: wlfi found~alone ,thesextremély high 
Spiredehormsswould,besdifticult,togdietinguishesromekegerella 
A total of 132 specimens were recovered. 


FIGURED SPECIMEN: G2+130-34 
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TROCHAMMINA UMIATENSIS Tappan 
Prate™=)> > "“fieures *l-4 
EroCvanmina amrarensiselAPPAN, "1957" USS Natl. Mus. “Bull. 
Uae pe ola sy =p leeo 7, Pf gs's27-29 <——-*TAPPAN, 1962), ‘UAiss 
SeCtwesUrVeBEEOne Paper 23626 8tp sl 56), pleisS pifties .o—8 . 
Trochammina hisanohamaensis Asano. TAKAYANAGI, 1960, Science 
Repoges Sono tmmeUnrivy, eVol wa2 eNat. I Iphic 688i ba Thier 26 
DESGREPTION:) Test; meditm sized, trochoid, compressed ; 
umbilicus shallow, obscured; test low spired, consisting 
of three whorls, three and one-half chambers in each whorl, 
chambers inflated, gradually increasing in size; sutures 
distinct, adepressed ys estraichtyon seventraliside, tmcunwedjon 
the.dorsal; wall-finely arenaceous, much cement; aperture 
NoLwvictbyLen Delilevedmto bewavLow ».sliton pent ral, face, of 
last chamber. 
DIMENSIONS: Diameter of specimen 0.38 mm. 
Hetent. oo. specimen) 0910 2nm. 
Range of diameter 0.23 (0.30) 0.38 mn. 
DESTRIBUTPON:  Breviously 1. umiatensis has been reported 
from the Grandstand and Topagoruk Formations of Alaska 
(Tanppan,l957,..962) candsftrom the uppermost part of the ohelbl 
Creek Shale of Wyoming (Eicher,1960). Takayanagi (1960) 
reported a similar form from the Lower Miyakoan to the Lower 
Hetonaian (Aptian to Lower Campanian) of Japan. Except for 
one sample it is found throughout the lower Neogastroplites 
zone with over 760 specimens being recovered. 


REMARKS: The specimen described is believed to represent 
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themmucnospnenicesstace) | Ubhe *mesalospheric stage 1s repre- 
Sen ede yeomniecienonwesimnt Vated Pormewhach» only has” two 
whorls but otherwise agrees with the description of the 
MicseospneriGestage. VAs*mosit “of the specimens are crushed 
MndepOOGiy speeserved Cbs dirtricult to distineuish the two 
BOuMseecGCeptwIn ea tew excellently preserved specimens. 

All the specimens recovered have three and one-half to 
pour sclambems in =the ultimate whorl and match Tappan's 
Geer ef tcauredwirototype. “Eicher (€'960, pll6, fie.5) fiecured 
a ste en Wiec tec ca Uled eh Unt alelslsmpUta later CElchenrs. 
Woo wrconeidered 1t vaentical with LTrochammina wetter 
Cutsem nce ines "hi cher (lL96/,e0l. 18, efieny)  tieured a.tlat— 
teneaespecimen of [. weetert which showed) five chambers “in 
Ehemubtimate whorl, “The writer believes this flattened 
BOumMpuObaDLyeice—t. welbteri, but that [. umilatensis should 
be retained Jadu Wowerespired fOrmawLEh stnnee and ones 
haleetomrour chambers per whorl, as) fagured by Tappan. (1957) 
and cokes (1960). selhe Chambers of the forms assiened ere 
aremmucti larcern and more ¢lobose than the chambers of Cire 
formeassiened tori. wetteri. 


LiGURED Seu CiMENGes 9C2Zt130=35 


G4-187-37 


TROGHAMMINA WETTERI Stelck and Wall 
Pheate so. ticures —5,.6 
Trochammina wetteri (nomen nudum), 1954, Res. Counc. Alberta, 


NepomueNo.66, pprslO,ll, 13. 
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Trochammina wetteri STELCK and WALL, 1955, Res. Coun. 

Bove Ge rmeRevomteNno.s0.9).59, pl.e2, fies.1-3, -6.—— WALL, 

IO lae nee. COUN. A lbertas* Bull?20, pe714* pl.8, figs.21-26, 

plelO} figs./-9 Csynonymy)’. 

DESCRIPTION: esti sual; trochoid, umbilicus®shallow; 
obscured; test low spired, consisting of two and one-half 
whorls, five chambers in ultimate whorl, six chambers in 
the penultimate whorl; chambers inflated, globular, much 
larger in ultimate whorl; sutures distinct, depressed, radial 
on umbilical side, curved on spiral side, wall finely aren- 
aCeOuUSs; (ranenuume awhiny slit, on ventral margin of Last 
chamber, obscured. 

DIMENSIONS: Diameter of specimen 0.23 mm. 

Height of specimen 0.15 mm. 
Ranesev or diameters 0 1138 (8225) 0.36 mm. 

DISTRIBUTMON: Originally it was reported from the lower 
Kaskapau Formation of British Columbia and Alberta. Eicher 
(1967) reported it from the Belle Fourche Shale of the west- 
ern interior United States while Bergquist (1966) reported 
DueELomuwcnescype section of the Ninuluk Formation of northern 
Alaska. 

REMARKS: Trochammina wickendeni Loeblich is distinguished 
fromothis storm by its lower spire and tewer whorls sei roch— 
ammina albertensis Wickenden has a much higher spire. The 
holotype of Trochammina umiatensis Tappan differs from this 
in having only three and one-half chambers in the ultimate 


whorl. Only 13 specimens were recovered for study. 
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FIGURED SPECIMEN: §G624+130-38 


TROCHAMMINA WICKENDENI Loeblich 
Pave eoire ses 10 
DProcvamninawwickendent LOEBL ICH S*1946, Biouns PallaoryevVod 120, 
Now e0D oO, pPlez2, tic. l7.—— PRI AZELOSLI5oeeBureau of 


Beommcco le ssUtiy,. lexas, Report sIinveste'22, p./79, Diane 


1 ag as HLCHER, £966, Contrib. *Cushman®*found® foram. 

Rect Cort Wes Cl ep. 245 Dee, ekiom 2p 6 
iwociammatag—39=A = STEnCK, £950 -—Unpublished Phe Dee thes s ; 

Doct LOmem Uv Deli ep ls Oe ries 27,4 206 
ne oeiamms tags per li H OX, 219545 0U.S.. Geol. Surv. Paper 254-8), 

Dial bee pla Zan et Lees lava 3, 

DeoCwir LON ee Leste small ea tnochoid:, periphery round, 
lobate, deeply tmbilicate; test very low spired, consisting 
of two ioe chambersman wltimateswhorl:. | chambers 
inmebated. = elobose, increasing in size rapidly (ae (hb neha 
Wittieiimewit ch Chambers yare approximately the same size; 
Sttuupessdistinct, depressed, straieshtj~ wall very finely 
arenaceous, much cement gives the specimen a hyaline appear- 
ances, aperture -a thin slit alone the ventral margin of the 
last chamber. 

DIMENSIONS: Diameter of specimen 0.33 mm. 

Hetehtcot specimen: 0. 035 mms 
Range on ddame ton Un 200 (0.25) 0035 emms 


DISTRIBUTION: Trochammina wickendeni was originally 


described from the Pepper Shale of Texas. It has since been 
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Leportedetromeabove the) Fourth Sikanni sandstone. of. Brigish 
COLunblamoceucow oO) seirom the upper part of the Belle 
Fourche Shale of Wyoming (Fox,1954) and from the Garlile 
Bitavenor Colorado (Hicher, 1966) . 

REMARKS: Most of the specimens are poorly preserved with 
“Onemiavi nee OmlyverlLOur chambers in the ultimate. whoor]. 
Twenty-one specimens were recovered for study. 

irocianmimam spies, (Fox, (954) is) distineuished from, this 
form by its slightly larger size and its more coarsely 
arenaceous wall. Trochammina albertensis Wickenden has a 
higher spire, slightly inflated chambers and curved sutures. 


FIGURED SPECIMEN: G3-78-39 


Family ATAXOPHRAGMIIDAE Schwager, 18/77 
Subfamily VERNEUILININAE Cushman, 1911 
Genus, VERNEULLINA d‘Orbieny, 13939 
VERNEUILINA ALAMEDA Eicher 
Pile Cee eet eu. ces oe) GO 
Venprewlunaeo-Loo-A» STELCK, (1950, Unpublished Ph.D. Thesis, 

StemmOrmanunive, pp. lol ple thes 2.5.6. 
Verneutlimaralameda BUCHER, 1965, Jour. Paleo., Vol. 397, 

No.5, p-900, p1.104, fig.10,11.—— FICHER, 1967, Jour. 

Paleo... VOL. 4h, NG. b, spilt. 

DESCREP TIONG, Lest small, tapering, triangulareingccoss 
section with narrowly rounded edges and flat sides; chamber 
arrangement triserial with six convolutions; chambers in-= 
Elvatedyectradvalllvuincreasime in size; sutures slightly 


depressed, sloping slightly towards edge; wall finely aren- 
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aceous ta nuchmcements pivest the) surfacelalsmoot ht finish: 
apereures obscturedea thouchts toe bef@assmall?notch at the base 
of the: last chamber. 

DIMENSIONS: Length of specimen 0.30 mm. 

Maximum width of specimen 0.18 mm. 
Raneemor Wengrhe« 0.288088) OLS 8sume 

DISTRIBUTION: It has been reported from the lower por- 
tion of the Graneros Shale and as a single specimen in the 
lowers partwot) the, Belle Fourche! Shale*of’ the western’ interior 
Uni ped@state smth ichersd 965591967948) 1 Stelekti(1950) Preported 
it from the lower Kaskapau Shale of Alberta. In this 
Studyeuteoccurspinagtwoftifteen to’ twenty-foot zones. One is 
just above the lower sandstone unit and the other is just 
above the base of the section. 

REMARKS: V.e~-alameda is distinguished from Verneuilinoides 
perplexus (Loeblich) by its straight sides, triangular cross 
section and lack of twisting in the long axis. Verneuilina 
Canadense seu cushmangisc: Larger .Whas¥concave sidés,tover= 
hanging chambers and steeply sloping sutures. Verneuilina 
poreemeotelckiand§Walltis Largergand,hasgasblack coating. 


FIGURED SPECIMEN: G3-24-40 


Genus VERNEUDLINOIDES’ Loeblicheand Tappan 571949 
VERNEUILINOIDES PERPLEXUS (Loeblich) 
PlhateaSyeticures bs 
Verneutlina perp léxasLOEBRGCH  elL9467ed0urs +PaleovleVvo1v20§ 
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Verneuilinoides’ perplexa’(Loeblich). LOEBLICH and TAPPAN, 

1949a, Jour. WashssAcad. Sciénces, 'p.91; 

Verneut imac ol>25oeA ENIEESENS 19505 Unpublished MaSc: 

Dieses wUniwe Albentasipx83,e6pho ly iid e462 
Vernevilinoides kansasensis LOEBLICH and TAPPAN, 1950, 

Hivivaskansaas@ualoont yeContrnibsanProtozoa yeAnt. 3h) ape10: 

pl.2, fig.2, non. figslJ——EICHER, 1960, Peabody Mus. 

Natoeelistory yea be pUnivantiBullehoshp. 69 nlpl. af fie.6, 

HOtm Hugs ew, h0%—— >GRESRINS 1963,eAustsoburead Min¢ 

Resouneesseceols andiGcophysrBublehenoyo6sapaszy pisl5; 

Eroorisit oe WALL OLI67 .sRes. eGoun,sAlberta sgeBul P4200. 

Pesorvepli2ztetieas ala7 t 
Verneuilinoides perplexus (Loeblich). FRIZZELL, 1954, 

Bugeaumlcon AuGeolttalnivastexasQReport 22, p.69, pl.5, 

fig.10.——STELCK and WALL, 1955, Res. Coun. Alberta, 

RepoueeNno.s40 sap+60,ept 325 fleo375 tol .3snfics.29.530% 
Verneuvilinoides perplexus gleddiei STELCK and WALL, 1955, 

Resmacouns AlbertageRepont Now/Osapg6lsepla2,eftest 40741. 
Vermnredi finago0cel65=174 Ame CAMBBELL SG LOS 6ynUnpublishedgM.Sc. 

pneswea. UnivesALberta, prof, (pl.Z2, ficg<20. 

DESCRIPTION: Testasmalijgesubtriangularygin ¢crossusections 
chamber arrangement triserial with the chambers slightly 
twisted about the long axis, five convolutiong; chambers 
inflatedy sraduallyp,inecteasinepingsize;fsuburestdictinct,; 
depressed; wall finely arenaceous, much cement gives the 
surface a smooth finish; aperture obscured, believed to be 


at the base’of the inner, margin of the ultimate chamber. 
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DIMENSIONS: Length of specimen 0.30 mm. 

Maximum width of specimen 0.18 mm. 
Rangesorm lenge tie 0.20) (0.26)90.08 mm. 

DISTRIBUTION: V. perplexus was originally reported from 
pheslypem@seetionmohethesPeppersShalerofelTexds. Celt *has asince 
been reported from the type section of the Kiowa Shale of 
Kansas (Loeblich and Tappan,1950); from the Thermopolis, 
Skull Creek, Graneros, and Belle Fourche Shales of the 
WEsGe@etn Imeenion UnitediStates®(Eichersh9605 1965 Jnl 967): 
from below the Fish Scale Marker in the Shaftesbury Formation 
of Alberta (Nielsen,1950); from the basal Kaskapau Formation 
GOppatbertam¢e¢stelekeand Wall),1955); from the Cretaceous of 
themuamecoumntlLlsemNew.t. CGCampbell,1956)@and from the Lower 
Cretaceous of Australiaf (€respin,1963)% 

REMARKS: This species is very susceptible to crushing 
and slight elongation of the long axis. In the assemblage 
found here there is considerable variation between individ- 
ual specimens. However, when the assemblage as a whole is 
viewed it can be seen that compression can cause these 
extremes. 

Both Verneuilinoides schizeus (Cushman and Alexander) and 
Verneuilinoides hectori (Nauss) are larger and more elongate 
thanev.'perplexus® Overt //OespecimensehavesbeenUstudiedg hut 
none show the extreme elongation which Eicher (1960,1965, 
1966) shows in some figures and as such they have not been 
considered to, be identical. 


FIGURED SPECIMEN: G2+125-41 
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VERNEUILINOIDES sp. 


Blate 37. 1igure, 1/7 


DESCRIPTION: Test. small; ‘elongate’, subtriangular in 
crossesection; chamber arrangement triserial, twisted about 
Chewfonewaxis . seven convoluttons;* chambers slightly intlat-— 
eduandsrabowieathestsame: size in first three convolutions, last 
four convolutctons inflated and increasing quickly in size; 
sutures, obscured in, earlier portion. becoming distinct and 
depressed! ini later portion;: wall finely arenaceous, much 
cement; aperture not visible, thought to be at base of inner 
facellofre last chamber. 

DIMENSIONS: Length of specimen 0.34 mm. 

Width of specimen 0.18 mn. 
Range OfetLength 5 0.237(0.30))0.40imm. 

DUS LRwe UislON> el bisa peictece cs found sin all but three 
samples in the lower Neogastroplites zone. 

REMARKS = Vernneutlinoidesisp.. can be distinguished from 
Verneuilinoides perplexus by its more elongate form and 
addutioanawechambenms. » lteis, difficult to,distinguish from 
Gaudryina? sp. because of the poor preservation but gen- 
erally Gaudryina? sp..is much longer. The number of convol- 
utions, ranges, from five to seven. A total of 9370especimens 
was recovered. 


FIGURED SPECIMEN: G3-28-42 
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Genus TRITAXIA Reuss, 1860 
BERLIAXTA! @sp, ache t. MANTTOBENSIS, Wickenden 
Pwate 9; fileures” 1-13 
Gita tagmanutobensis WICKENDEN, L932a,Trans. Royal Soc. 
Can tmoetico as, aol, 26, Sect.4,°9p.607., plel;, £ig.10,— 
evo wweres U.e Unpublished M.Sc. Thesis, Univ. Alberta, 
Dei pele esr lL 2. 
7Uvigerinammina manitobensis (Wickenden). TAPPAN,1962, U.S. 
Ceol ole eee Gor mel apes 250," pelt ,epd. oO ta eS One or 
Mieetacta emia topensic Wickenden. “BERGOUITST, 1966, U.S. 
CeO We iev ame CO tha pe tes 2") .f)p.3 7 5st 1. oe 39%. 
DESCRIPTION: Test medium sized, elongate, twisted; 
chamber arrangement biserial throughout; chambers inflated, 
Ovem@lappime —SULUres distinct, curved, thickened; wall 
finely arenaceous, much cement; aperture a thin slit on 
extended Fees ton of last chamber. 
DIMENSIONS: Length of specimen 0.40 mm. 
Widpimorespecimen) = OZ oe mm. 
Pan ceo tabemet hem 0.3 0m 036). 0. 0smm= 
DISTRIBUTION: T. manitobensis was originally reported 
Promethenetower Ashville beds of Manitoba. It has “since 
beenereported trom below the fish scale zone in the lower 
DatpimotNcne shartesbinry Formation of Alberta (Nielsen, 1950) 
BLOmerie Cretaceous of the Cameron Hills .oN. Wa be) (Camppelin 
1956); from the Tuktu, Topagoruk and Grandstand Formations 
of Alaska, (Tappan,l951, 1962) and from the Kukpewruk Form= 
ation of Alaska GBerequis tno OO) en rlinetiiic = Ludy HG ewoccurs 
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Room ives characteristics of "“Tritaxia™ and the 
differences between it and Uvigerinammina are brought out in 
aveexcellentmurscussion by Bergquist (1966, pp.137-139). 
Dewrouncerromestudites or plasticine models of Uvigerinammina 
that it did not assume a biserial form when compressed. 

BUD eceu larvae hinbay isi similar but has a quadrate out— 

Ta nemand a stuibe—-like aperture on the sinside face of the last 
chamber rather than a terminal aperture. The form studied 
here appears to conform to the definition of the genus 
Pseudobolivina Wiesner and should probably be assigned to 
te. Biluckendenyss, (10324) wieure, of sthe sholotypepot,lritaxia 
tan ibobensdss appeansyeto ybe tbiserialisbhbutieds pthe hwriterthas 
HOt fessamuned tye this, .¢ coup shasano tebhecen sass igned \towthe 
genus Pseudobolivina. 

Many of the specimens have been twisted which gives a 
false impression tha (thes? amay?.be Se rt The late 
chambers “in other specimens appear to be uniserial but again 
Ciiuce cmidwemto ibeine: akbtered. This species is particularly 
fragile and Most) of ‘the'“epecimens have part of the last 
chamber or the early amet DeOkKen gO Ltr 

FIGURED SPECIMEN: G2+130-43 


G3+/3=44 


Genud CAUDRYLNA Sd “Orbigny, 13039 
GAUDRYINA? sp. 
Plate). Ci ouLe i 


DESCRIPTION: Test medium sized, elongate, ovate in 
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SLOsseocGuUrOn,secarlys portion triserial, later portion 
biserial and about the same length; chambers inflated, 
EvelvemiumDHhOoOkKcCnetriserial portion, eight in bisérial por- 
tion; sutures distinct, depressed; wall finely arenaceous, 
much cement gives the surface a smooth finish; aperture a 
bDroade low slit. at inner face of last chamber. 
DIMENSIONS: Length of specimen 0.45 mn. 
Width of specimen 0.13 mm. 
Dene phe otabisental portion. 0.258 mm. 
Range in length 0.30 (0.40) 0.53 mm. 
DISTRIBUTION: Gaudryina? sp. is not found above the top 
of the upper sandstone unit and only randomly below it. 
REMARKS: The figured specimen has the early chambers 
removed. Other specimens studied appear to have 15 chambers 
in the triserial portion, however they are all flattened 
and are very finely arenaceous. The chambers are very 
Obscuresmaking it very ditficuit to distinguish this species 
from Verneuilinoides sp. 


FIGURED SPECIMEN: G4-197-45 


Subclass RADIOLARIA Muller, 1858 
Genus DICTYOMITRA Zittel, 1376 
DIGIYOMETRA? sp. 
Plater, edrese 1952.0 
DESCRLPILON<s sohelis contcaly shaped, circular ingcross 
section; distinct transverse furrows, about ten in number; 


has very finely arenaceous appearance, grey in color. 
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DIMENSIONS: Length of specimen 0.23 mm. 


Maximum width of specimen 0. 
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10 mm. 


DISTREBULION:s. Onlysone.specimen was found 2)ifeet 


below the top of the upper sandstone unit. 


FIGURED SPECIMEN: G3-21-46 


INCERTAE SEDIS 
Fecal Pellets? 
Plates, figure 2. 
DESCREPLION =» Elliptical in shape, smooth 
brown) in, color. 
DIMENSIONS: Length of specimen 0.20 mn. 
Width of specimen 0.18 mm. 
Renrenror sbengin 0.20 = (0.23) 
DISTRIBUTION: Seven specimens were found 
samples randomly distributed below the upper 
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APPENDIX A 
SAMPLE DESCRIPTIONS 
All samples have been collected from surface outcrops 
and cover five foot intervals. The sample intervals 


are based on the top of the Goodrich Sandstone as 


datum. 


Outctrop »Llotral 
Interval Description Number Section 


965-9 7i2e Sandstone - medium grey, 1 2 

non-calcareous, very fine 

grained, well sorted with 

micro cross-bedding, con- 

tains fish scales. Some 

interbedded shale, medium 

tomdarieicreye non=calicar— 

eousseGpeds™ Loma) 


BASE FISH SCALE SANDSTONE 
TOP OF LOWER CRUISER SHALE 


963'-967' Shale - medium to dark os 
grey, fissile, non-calcar- 
eous with! traces thinly 
bedded sandstone, light 
Pacey. Veryetines ecained. 
(beds to 1™) 


135'-963' Covered Interval Sous 


0-135! Shale - medium to dark 2 S428 
guey, ctissiie, non-CcalLcar= 
eous, contains some fish 
scales, weathered surface 
brown. 


BLG = 3 02 Shale - medium to dark 35.6e 
grey, non-calcareous, 
sandy, contains some fish 
scales, weathered surface 
brown. Interbedded sand- 
stone, medium grey, non- 
calcareous, banded. 
(sandstone beds to 2") 
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Outcrop 
Description Number 


Shale - medium grey, non- 
calcareous, very sandy, 
weathered surface brown. 


Covered Interval 


Shale - medium grey, 
non=calcareous, weathered 
surface brown. 


Covered Interval 


TOP OF GOODRICH SANDSTONE 
Upper Sandstone Unit 


Sandstone - medium grey, 
fine grained, non-calcar- 
eous banded, with fine 
crossbedding and worm 
trails. No sample taken. 


Shale - medium to dark 
grey, fissile, non-cal- 
careous. 


Ironstone concretions - 
fresh surface dark brown, 
weathered surface rusty 
brown, calcageous. 


Shale - medium to dark 
grey, fissile, non-calcar- 
eous 


Lronstone coneretions = 
freshssurfacesdark browns 
weathered surface rusty 
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greys) fissilesgnon=calcar-— 
eous, with interbedded 
sandstone medium grey, very 
fine grained, non-calcareous 
(beds#tomze) 


Shale - medium to dark 
grey, sandy, ,non-calcareous. 


Top Lower Sandstone Unit 
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Outcrop 
Deseription Number 
Sandstone - medium grey, 3 


Fine grained, non-calcareous 
banded, with fine cross- 
bedding, worm trails pre- 
sent. Thin interbeds of 
shale, medium grey, non- 
calcareous. 


Covered Interval 


Shale - medium grey, 
fissile, non-calcareous, 
weathered surface brown, 
recessive unit. 


Ironstone concretions - 
fresh surface dark brown, 
weathered surface rusty 
brown, calcareous. 


shale - medium-grey, fissile 
non-calcareous, weathered 
surface brown, recessive 
ieee 


Ironstone concretions - 
fresh surface dark brown, 
weathered surface rusty 
brown, calcareous. 


Shale - medium grey, 
HLesiwe Don Cg lca neous, 
weathered surface brown, 
recessive unit. 


Ironstone concretions —- 
surface dark brown, weath- 
ered surface rusty brown, 
calcareous. 


Shale - medium grey, 
fissile, non-calcareous 
Welt erdant nd Cen O Le Liber 
bedded sandstone, medium 
grey, fine grained, 
banded, mhecro cross—bed- 
ding. 


Tronstone concretions - 
fresh surface dark brown, 
weathered surface rusty 
brown, calcareous. 
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Outerop. ALotal 
Interval Description Number Section 


184'-202' Shale - medium grey, 4 1174 ' 
fissile, non-calcareous 
with trace interbedded 
sandstone, medium grey, 
fine grained, banded, 
microsicross-=bedding. 


2020-2 020g Ironstone concretions - EIAs alee 
fresh surface dark brown, 
weathered surface rusty 
DROW CalLearecous. a loss 1.h— 
iferous. 
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APPENDIX B 
NOTE ON PEACE RIVER NOSING 
Thewreasces River nosing is a structural feature which 
plungesstomthe east. Lt extends from Hudson's Hope, British 
Columbi@ to just into Alberta with the Peace River flowing 
approximately along the axis. It was formed before Mowry 
sea time as both the Goodrich and Sikanni Sands pinch out 
against the nosing. The Peace River nosing is separate and 
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ADVespecimensceareyilluctrated at a magnification of 


approximately 100x unless otherwise stated. 


Figure 


122 


ie 


1405 


Loney 


18 


Bathysiphon brosgei Tappan; 1 - side view 
nee Cuca pnt on —micidel vy lewetransmitted 
light, showing wall thickness; G3-58-1; 

Ih Speegenys. Wh 2) ShRUNS Ge & Bee 4 Bee yar ai ty ergy CEE RE ont ee 


Saccammina alexanderi (Loeblich and Tappan); 
Maomesidemuirew reflected lichts 2)— side 
VWrCummiici oii nc CCM lish ts) 6Got/ia2s8 ven sth 
ORM OMe TO MMEPN cas os ols) euch ereue oie leis So caede. eacitin CRewete be ce 


wacGcammina sp. cf. S. lathrami Tappan, side 
Viewmnomlected lioht: GSO 3eeelenoth O33 
is sence oo be oo 6 FO Po 66.50 76% 5 kas Ss A 5 


Saccammina sp. A; 6 —- side view reflected 
eit / —) sidemview transmitted slight § 
Co a oes eel imO. oO) MMS aD DLO mw xX) 0. 9.6 si. 6s 


PaccamMmina SPemeD we stde view cretlected light; 
Seem Lameceie. (>) mls. approx. x) 0 2.553. 


SaAccamminas sp. C3 sideviewener lected  litent; 
Csr y Se Mas Wetakeeuivommt wet rns shhh. sid oc) Seer CO Goce 


AMmoOGiscus wuanus. Loeb lich LUM sidesview 
meebected emchtvel 1 —-)sidemyiew transmitted 
ie cee Gs ho /eeedtametereQ.25 MM. 4.55 6s 1s 


MimOoaus CUuSme pra, Ll —~ecide view retlected 
elo re eee Om de Weetdeatys ind tt edges sh t:; 
Cee Sere | Ghiewnvemeewe: AOL Sie) cis ema Ooo eo Ow < 


GlomospitametomerosasHicher; 14° —- side 
Vuewoet ected sitehtylow= drawing (Opposite 
Secierses G 3-60 OO ead dame: Choa O 12) [TMM eeesue stone ods o meus 


Reophax recta (Bied.cos ein eel Oo —apceiacLenay ise Ww. 
tetlected@lient., 1/ =sside viewstransmitted 
Light; G4=-15/-10; length 0.50 mm.; epprox. 
5 TES) Lyn Fe PRORRNE: tes PIN Ooty REE DUO Ed Ce) Ge Oi IO 


Reopnaties0.:esade, view tetlected lights; 
Cee eles meer tite Ome OMI tes eee iets s lal sce, Sates eos jes 


94 


Page 


34 


oye) 


38 


oY) 


40 


40 


41 


42 


43 


44 


45 


oo el a 


Ln : ; 4 
: - J 7 +1 7 7 iy 7 
- ; 7 3 7 


iPAte We MySPAhare 


TLL \ bagegsenvli. 


siihlncs taiye on ms 


a am ieoxag > 
7 a ae 


1, \¢ 
cn | . 
; 


- 


thaoggQe gelianh ~ €) + odeke 
ee bo @ HOR r . 


7 ~ 
4 et 
clita - 


PLATE 1 


See 


5 NS Teka ctes 
.. SUA yes * ma 


EXPLANATION OF PLATE 2 


Mewes pectmensmeabeutulustrated atpa magnification of 


approximately 100x unless otherwise stated. 
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EXPLANATION OF PLATE 3 


All specimens are illustrated at a magnification of 


approximately 100x unless otherwise stated. 
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EXPLANATION OF PLATE 4 


ADlp specimens are illustrated at a magnification of 


approximately 100x unless otherwise stated. 
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EXPLANATION OF PLATE 5 
All specimens are illustrated at a magnification of 


approximately 100x unless otherwise stated. 
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EXPLANATION OF PLATE 5 cont'd. 
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These zonal ammonites are without systematic description 
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Neogastroplites cornutus (Whiteaves) ; 
LOPOtCyY Demme ana O2ORmeLateral view ?)x.)0. 


Neogastroplites haasi Reeside and Cobban; 
oblique view, showing size of nodes; 
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Neogastroplites haasi Reeside and Cobban; 
lateranlewisewrhuG4—22702—4658x 1/5 . 


NeOm@esinc plese ecmilaas immneeot des ands CODDai. 
USA oO Soke ate ral lydiew sex ee 0. 


NeO gas Op sales s pci —mN milaasd Reeside 
ancdmGoOpDanweelLateratevivew. G4a—-202-49s5°xi/5 . 


100 


7“, ee eae i 
-) : 
Hor : nn : 2 


a ssas $0 WortaMAser ene | 


notiqissesh stiameseys Juedsiy ete pee: 


: (2eveos EAW) 
-G@.x swekv Ipregs 


‘ornddo) bore sh Fase 


azpbon to sake 


ewalv su 
-O@.* ;88=S08-5 


:esddo) bane shtesea ; ‘ 

CN i ww , iwe i l 7 

sasdded bese 45 Lesok teaed tgo1teReon! 7 : 
Oe sz. ivery 6T ; 


#" 

7 
Sshbisesd bes ater! 0 «ad .9? I 3 oS He s-Ad >” 
-0VY.x ;@6-S0S-05 {wety Tag | . bas 


PLATE 6 


